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VIEWS, NEWS AND INTERVIEWS. 
{n overhead trolley railway will be 


built between Mons and Sossu in 


selgium. ‘The road is expected to 
cost $125,450, of which $46,320 will 
be spent stock. The 
ilder must operate the line for a 
fixed sum during two years under the 
control. The 
complete within 25 


for rolling 


vovernment’s entire 
work 
weeks after the award of the contract, 
not later 


road will 


must be 
and the line must be open 
than February, 1899. ‘The 
have a total length of 6.67 miles, not 
including the branch lines. It is 
specified that all the material for the 
construction of the road must be 
manufactured in Belgium. 

The eighth annual exhibition of 
the Winnipeg Industrial Exposition 
Association will be held in Winnipeg, 
Man., from July 11 to 16. It is said 
that a number of American manufac- 
turers will present exhibits, and that 
a large attendance is expected. 

Chester E. Chesrow has just re- 
turned to Sharon, Pa., from Spain, 
where he was sent in the interest of 
the Westinghouse Electric and Manu- 
of Pittsburgh. 


that in 


facturing Company, 
He is reported as saying 
the more 
servative officials think the war won 
by the United States, but are afraid 
to make public this fact for fear of 
strife. The Spanish are 
bitter the Americans. 
Wherever the word America appears 


government circles con- 


the civil 
very toward 
on any of the public buildings or 
the 
orders to have it erased 


hotels government has issued 


The death of Albert P?. Massey at 
sea While on his way to London was 
announced by 
week, 


engineer for the 


a cable dispatch last 
Mr. Massey was mechanical 
New York Air Brake 
and 


mpany. He leaves a widow 
four children, one.of whom is Ensign 
veorge B. Massey, recently appointed 
an electrical engineer with the Rhode 


Island Naval Militia at Newport, R. I. 


resident of 
electrician, 


Carl Hartmann, a 
Newark, N. J 
has been recruiting a company, made 


and an 
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up of electricians and telegraphers, 
which, when completed, he intends 
to offer to the government as a rein- 
forcement to the Signal Corps. Hart- 
mann has 100 men enrolled and ready 
to enlist. 


The Brooklyn Heights Railroad 
Company, of Brooklyn, N. Y., has 
made arrangements to operate its 
trolley parlor cars on the Sea Beach 
route to Coney Island each Sunday 


s $ 3 
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that would have to be made ordinarily 
can be avoided by the use of the X-ray 
plant. Other plants have been sent 
to Tampa, and two or three are now 
supposed to be on their way with our 
troops to Cuba. 


The field telegraph train of the 
regular army has arrived at ‘Tampa, 
Fla. The train is used only in time 
of war, when battles are being fought 
and opposing armies are not many 


Percent of maximum load 


Fig.1. Curves of DistriBuTION Efficiency 
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CENTRAL STATIONS BY 


during the season. The will 
start from the City Hail in Brooklyn 
and will run hourly, beginning at 
1p. mM. An upholstered armchair 
will be provided for each passenger 
and the fair each way will be 25 cents. 


cars 


An X-ray plant was shipped to San 
Francisco last week, to be sent from 


there to Manila. It is for the use of 


the surgeons of our army in the 
Philippines. Army surgeons have 


been experimenting with X-ray ap- 
paratus for the past few months. 
These experiments have shown that 
about 30 per cent of the operations 


ILLUSTRATING Mr. WAGNER'S PAPER ON 


‘* GENERAL DISTRIBUTION FROM 
ALTERNATING CURRENTS.” 

There are four sec- 
which 


miles separated. 
tions of the train, each of 
carries equipment and material suf- 
ficient to lay a telegraph wire 15 miles. 
With the entire train a complete tele- 
graph line can be laid a distance of 60 
miles in short time. The field train 
was formerly at Fort Sam Houston, 
Tex. 

The Milwaukee, Wis., 
Railway Company has won its four- 
cent fare case. The United States 
Court decided that the city ordinance 
providing for four-cent fares was 
invalid. 
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NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


Conclusion of Papers on Alternat- 
ing and Direct-Current 


Station Practice. 
TWO 


ABLE REPRESENTING 


OPPOSITE SIDES, 


PAPERS, 
READ BY MESSRS. 
LOUIS, AND FER- 
OPINIONS 


WAGNER, OF ST. 
CHIOAGO 
BOTH ALTER- 
CURRENTS 


GUSON, O| 
APPARENT PHA 
AND DLRECT 
COULD BE ADVANTAGE 
IN THE 


NATING 
USED TO 
SAME STATION, 

The following is the conclusion of 
Mr. Wagner’s valuable paper on ‘*Gen- 
eral Distribution from Central Stations 
by Alternating Currents,” continued 
from page 396 of ELECTRICAL 
Review for June 15: 


the 


A few more enlightened experts 
plants were always installed by ex- 
perts in the early days—eventually 
conceived the novel idea that if the 
drop, a little of which they had dis- 
covered by that time, could be con- 
fined to a greater extent to 
portions of the lines where there were 
no lights, some might be spared from 
the lighting districts. <A few feeder 
lines were therefore stuek In here 
and there to up the pressure 
where it was lowest. 

The regulation was all effected by 
means of the dynamo field rheostat, 
and the pressure indicated by a volt- 
meter on the secondary of a trans- 
former whose primary Was connecte d 
to the bus bars on the switchboard. 
A few lamps were also often operated 
bv the same transformer to light the 
switehboard or other parts of the 
station. The station attendant was, 
of course, in absolute ignorance of 
the pressure at any point on the lines 
whe re lamps were used. The 
was therefore usually run high 


those 


boost 


press- 


ure 
enough to be on the safe side. The 
attendant was sometimes instructed 
to let his voltmeter needle follow 


gently the maneuvers of his ammeter, 


as there was thought to be a more or 


less intimate connection between 
volts and amperes and the volts 
ought not to be allowed to get too 
far behind. 

If anv one ever breathed a sugges- 


tion of pressure wires, it was probably 


his last breath At any rate. he was 
never heard of again. What! press- 
ure wires with alternating current ? 
Preposterous idea. Alternating and 


progressioh were considered almost 
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synonymous terms. Antiquated ideas 
must be abandoned. 

This faintly-whispered need might, 
however, be heard again, so, to meet 
the emergency, a compensating volt- 
meter was produced that could be 
adjusted for any drop in the lines. It 
was ingeniously arranged so that a 
small series transformer in the main 
line would send currents opposing 
those operating the voltmeter, thereby 
making the needle or index drop back 
approximately proportionately to the 
current in the line. This device was 
a great help, and caused the drop in 
lines to jump into prominence at once. 
It would be quite perfect if the drop 
in alternating-current lines were pro- 
portional to the current, but it is not. 
The power factor of ordinary alternat- 
ing-current systems is usually quite 
low at light loads, and, except with 
very small wire, an ampere may there- 
fore produce much more drop pro- 
portionately at light load than at 
heavy load. 

One alternating current station of 
which I have intimate knowiedge has 
used pressure wires in connection with 
each feeder for years. There may be 
a few others, but they are rare excep- 
tions even to day. 

The usual system of distribution 
provides a separate transformer for 
each customer. In many cases this 
implies the use of a very small trans- 
former. It is impossible to make the 
efficiency of small transformers high. 
As each customer may at times use 
all of his lamps, he must have full 
transformer capacity for such an 
emergency. The ordinary ratio be- 
tween maximum station loads and the 
number of lamps connected is in most 
cases under 50 per cent where meters 
are employed. The transformers then 
being of a total capacity equal to the 
number of lamps connected, average 
at best only 50 per cent of their rated 
capacity at the maximum station load. 
In most stations the average load gen- 
erated is much less than 25 per cent 
of the maximum load, and, therefore, 
with twice the transformer capacity 
of that represented by maximum sta- 
tion’ load, the average transformer 
load would not exceed 10 per cent of 
the transformer capacity all the year 
round, 

The efficiency of the average modern 
transformer of usual size at 10 per 
cent of its rated load is not over 65 
per cent, and the average of trans- 
formers at present in use not more 
than 50 per cent. It is perfectly safe 
to say that there is not an alternating- 
current station to-day using individual 
transformers for each or neighboring 
customers that can show an average 
efficiency of distribution of over 60 
per cent, and few that can show over 
50 per cent. 

In Europe it is, to some extent, 
the practice to use transformer sub- 
stations with low-potential distribu- 
tion from these points. Transform- 
ers are cut in and out at these sub- 
stations by attendants according to 
the demand for current. It is doubt- 
ful if, after paying interest on the in 
vestment in property and housing for 
these transformer stations, together 
with the investment in instruments 
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and switches required, and the at- 
tendants’ wages, there is very much 
saving effected. Had we nothing bet- 
ter to turn to than these systems, the 
cost of distribution from large stations 
would be extreme compared with the 
direct-current, Edison three-wire sys- 
tem, and competition with the latter 
could not be a success. 

Another very important considera- 
tion is the economy or efficiency of 
lamps used. ‘To employ successfully 
the highest economy lamp made, a 
very uniform pressure must be main- 
tained. With the usual alternating- 
current system, and with an equally 
good disposition of feeders and mains, 
the variations of pressure will exceed 
those in a direct-current system by 
nearly three per cent, on account of 
the transformer drop, and to secure 
even this limit of variation pressure 
wires must be used with each feeder. 

It is not surprising to find, there- 
fore, that almost all alternating-cur- 
rent stations are using lamps requiring 
20 per cent more current than those 
used by direct-current stations. 

I can not refrain from remarking 
here that to operate any station, alter- 
nating or direct current, without 
pressure wires, is to be worse than 
penny wise and pound foolish. In 
any alternating-current station em- 
ploying overhead wires, the saving in 
lamip renewals would equal the cost of 
pressure wires in little ove: a month’s 
time. I might also add that the 
total loss of lamps is not the most 
serious result of variations in pressure. 
Such variations cause a rapid decline 
in candle-power, and low candle- 
power means disaffection of customers 
and the increased use of gas. 

Now, let us leave for the time the 
alternating-current station and _ its 
usual system of distribution, and ad- 
journ toa modern Edison station, to 
see if there can really be anything 
learned from so antiquated a source. 
On entering, we see at first large 
direct-connected generators running 
in multiple. We have also seen those 
in a few alternating-current stations, 
and perhaps of larger size. We next 
see a very compact and convenient 
switchboard. Neither is that alto- 
gether new. But let us ask to see 
the svstem of distribution; for that 
is what we most want to look into. 

On the plans of this system of dis- 
tribution a remarkable network of 
feeders and mains is laid before us, 


most carefully caleulated for the 
maintenance of uniform pressure. 
Means for regulating more or less 


independently the pressure on each 
feeder are provided. From numerous 
points in the system, corresponding 
to the feeder terminals, pressure wires 
are brought to the station, and indi- 
cators show the pressure at all these 
points. Numerous devices and appli- 
ances are shown us which must have 
been the result of years of experience 
in the development of distribution 
methods. We look with admiration. 
and ask why, with this apparently 
far more perfect system in existence, 
have we been me to try 
to periect a new system that can not 
to-day, we are informed, produce such 
results. Why, indeed! 


working so | 


But let us look a little further. 
What are those massive beams ? 
They do not seem to support any- 
thing. ‘*Those are not’ beams. 
They are copper wires to carry the 
current out,” we are told. ** Wires ? 
Why, they weigh tons!” ‘So they 
do, but they are necessary with this 
system.” A very serious drawback, 
it would seem. Another question 
troubles us. Why do you occupy 
ground in a part of the city where 
property must be very valuable ? 
Why do you not go off to one side 
where land is cheap? ‘*Oh, we are 
forced to be near our center of busi- 
ness. If we were twice as far away, 
we should have to use four times the 
amount of copper in those bars.” 
This, indeed, seems a very great 
defect. But are there no other de- 
fects in your system? In answer, 
we are told that there are no others 
that are considered serious. 

If this necessity for using such an en- 
ormous amount of copper is the weak 
point of a beautifully developed sys- 
tem, why do we not endeavor to over- 
come that particular point and adopt 
the rest, instead of starting out anew 
and alone to develop another system 
from beginning toend? This is the 
question that should have been con- 
sidered years ago. Why did we not 
start where others left off, engraft our 
alternating current and draw energy 
and strength from the old roots, in- 
stead of trying to grow from the seed 
to find ourselves running to limbs 
and branches with very little trunk 
to speak of. We have tried to over- 
reach our older brother, and now 
lack his sturdiness and stability. 

It is not too late, however, to begin 
afresh. We are satisfied that at the 
present time the Edison three-wire 
system of distribution is the most 
efficient in use and the most nearly 
perfect in details We know that the 
usual system employed with alternat- 
ing current is not efficient, and does 
not admit of as close regulation, but 
it is vastly cheaper to install. 

We have thus eliminated the two 
features in which the ordinary alter- 
nating-current system of distribution 
has been inferior to the direct-cur- 
rent, and have provided means for 
obtaining better regulation and higher 
efficiency at a very much less cost of 
installation than with the direct-cur- 
rent system. 

This system was conceived several 
years ago, and it has since been my 
good fortune to have an opportunity 
to install a system of this kind on a 
large scale, which is now in very 
satisfactory operation. It is laid out 
exactly as a three-wire Edison system 
would be, except that there are no 
sub-feeders. A network of mains is 
planned as if for use with direct cur- 
rent. The feeders are all designed 
for 110-kilowatt maximum load at 
1,100 volts, and at each feeder end is 
placed a 110-kilowatt transformer, 
feeding into the three-wire network 
in the same manner and at the same 
points as with the direct-current sys- 
tem. The transformers are located 
in manholes of suitable design. 
From the secondary terminals of each 
transformer, pressure wires are run 
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back to the station. Hach feeder ha; 
an independent regulator by which 
the pressure can be raised or lowered 
here are no primary mains, nor apy 
connection whatever between the pri. 
mary feeders. The regulators perfory 
two functions. They are used to maiy. 
tain the proper pressure as indicated 
by the voltmeters and also to divide 
the load between transformers in any 
way desired as indicated by the feeder 
ammeters. It is possible to shift the 
entire load from one transformer and 
feeder to an adjacent transformer jy 
this way without sensibly affecting 
the pressure on the system, and ay 
equal division of load between trans. 
formers can be readily maintained yt 
all times if desired. This is a very 
important consideration when very 
heavy loads or overloads are to be 
carried. ‘The distribution of load op 
any large system is constantly chang. 
ing as new customers are connected. 
and in large Edison stations certain 
feeders often become so overloaded 
that it is found necessary for their 
safety to put resistance in series with 
them to force some of the current to 
other feeders. ‘The possibility of over. 
loading any individual feeder beyond 
its share is absolutely provided against 
in the system described. To make 
the arrangement of this system per. 
fectly clear, it is illustrated diagran- 
matically in Fig. 2. 

In Fig. 1 are shown four curves of 
station distribution efficiency. No.1 
is that of a representative Edison 
three wire, direct-current station, 
No. 2 is the new alternating-current 
system described. No. 3 is the usual 
alternating-current system employing 
separate transformers for euch cue 
tomer or for adjacent customers, the 
best modern transformers being used. 
No. 4+ shows the same system, but 
with the average transformers found 
on the lines of most existing stations. 
‘These curves were plotted from the 
following data obtained from actual 
practice : 


No.1 No. 2. No.3. No.4 
Percent. Per cent. Percent. Percent 
Feeder loss 24 8 10 10 
Main loss...... 2 2 2 2 
House wiring 
1os8.... j 1 1 1 1 
Transformer 
loss, iron.... 23 6 12 
Transformer 
loss, copper. 2.7 1 ) 
Total loss at 
maximum 
station load. 2 13.93 w 25.5 


Efficiency at 
maximum wr 
station load. 78.7 87.9 83.3 796 
The efficiencies of distribution at 
assumed average loads are shown to 
be as follows: 


No. 3 No. 4 
Percent. Percent 
7s 


No. 1. No. 2. 


Percent. Perce.t. Percent 
4 2 


Load, 25....... 4.1 95.8 66.6 
Load, 20 ... 948 96.2 75.3 614 
Load, 15.... 96.1 96.5 W035 543 
ee SS eee 97.3 96.4 61.9 45.1 


At maximum load it will be noticed 
that the efficiency of alternating cul- 
rent No. 2 is 10 per cent higher than 
No. 1, the direct current. ‘This 
means that the same energy cap be 
delivered with 10 per cent less ca 
pacity in generators, engines and 
boilers, or a difference of lu per cent 
in the first cost of generating plant. 
It is pertinent to remark here that 
alternating-current generators also 
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June 22, 1898 


NORTHWESTERN ELECTRICAL 


ASSOCIATION. 
CONCLUSION O! THE MIDSUMMER 
MEETING OF THIS ASSOCIATION 


ON THE STEAMER ** NORTHWEST ” 


AND AT DULUTH. 


The proceedings and incidents of 
the excursion of the Northwestern 
Electrical Association, inclusive of 
the afternoon of June 13, were pre- 
sented in the ELzcTRIicaAL REVIEW 
last week. After a substantial lunch- 
eon, tendered by Captain Decker, of 
the Calumet & Hecla mines, the party 
again boarded the steamer and started 


for Duluth. 

At 9 p. M. President Copeland 
called the meeting to order and a 
paper on ‘* Mechanical Draft,” pre- 
pared by Mr. Walter B Snow, of 
Bostun, was read by Mr. Cross, in the 
absence of the writer. The paper 
was discussed by Messrs. Doherty, 
Dow, Cross and others. Mr. Dow, 
of Midland, Mich., then read a paper 
on ‘Puritication of Water.” Mr. 
A. J. Wurts, of the Westinghouse 
company, of Pittsburgh, spoke at 
some length on the subject of **Light- 
ning Arresters,” illustrating his inter- 
esting remarks on the blackboard. 

Mr. Wilson Howell, of Harrison, 
N. J., Mr. H. M. Swetland, of New 
York city, and a number of others, 
joined the party at points along the 
route after the ‘* Northwest” left 
Chicago. Mr. F. E. Barker, the gas 
commissioner of Boston, spoke as 
follows at the previous meeting on 
the subject of ** The Mutual Relations 
of Municipalities and Companies.” 
Mr. Barker said : 


It is hardly possible to discuss or attempt to dis 
cuss a subject of so great practical importance off 
hand or in any such time as is at my command. 
The questions involved, when rightly solved, will 
brine mutual benefits to the comparies and the 
public. Recently, for instance, I had called to my 
attention the great d fference b tween the prices for 
gas in G-eat Britain and in this country. and was 
ask+d my « pinion as to the reasons why gas shculd 
be so much cheaper there than here. 1 was obl ged 
to say that, after som- study of the cond tions ex- 
isting upon the other side of the water. I believed 
that the attitude of the g-vernment toward the 
companies had been the most important single 
factor in secu ing the low prices there prevailing. 

The goverament, whether state or municipal, is 
justas strongly bound to perform certain duties 
toward the companies as the companies are to ren- 
der certain other du ies to the municipality or the 
public. It is not easy, of course, for me now to 
enumerate or classify these, but a somewhat com- 
prehensive state» eut about them may be this: 
That a municipality owes it as a duty to the com- 
pany performing a public service within its limits 
to render it every necessary facility for conducting 
its business so as to acquire a reasonable profit. 
The authorities may very well afford to do this, can, 
in fact, hardly afford to do otherwise. Such a 
course is advisable because it justifies a demand 
for superior service by the companies. I have had 
brought within my own observation cases «here, 
under a more intelligent and liberal treatment, 
companies would have been not only able but wll 
ing to favorably respond to more stringent de 
mands, both as to price ard quality of service. A 
company’s abi'ity to satisfactorily serve the public 
is generally proportional to the degree of pr -s- 
perity which it enjoys. The kind of service which 
comes from an impoverished concern, to whose 
embarrassment misdirected official effort may have 
contributed, is frequently well nigh a public mis- 
fortune 

The principles which control in a proper way the 
relations of mun cipalities and public service cor- 
por tio & are not essentially different from those 
which govern in othe~ business relations. Human 
nature is very much the s me in corporations as in 
individuals, even though you m y believe that the 
former have no so ils - 

The serious objection to liberal treatment by the 
public [ regret to say, sometimes appears on 
account of the unfortunate course of a manager 
who narrowly and unwisely assumes that because 
the public gives him certain advantages they are 
therefore all his, and that he is under no obligation 
fe ahere any of them with the public Iam glad to 

» however, that the conviction is growing 
among managers public service corporations 
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that the prosperity of the interest« intrusted to 
their charge is largely proportional to the excel- 
lence of the service which they render and to the 
liberality with which they treat the public. I 
suspect that if you were to present some of the fore- 
going propositions to the municipal officers with 
whom you may have the most serious and stubborn 
differences you might be surprixed to hear him 
claim that he was governed by them entirely. Iam 
disposed to believe that responsible municip«l 
officers generally believe in them, but such officials 
are oftentimes seriously handicapped by their 
inability to procure the reliable data necessary to 
the most intelligent action. 

In the State of Massachusetts we have done much 
to aid in this direction by the pub'icatioy of care- 
fully prepared data concerning all the gas and 
electric lighting companies within our borders, so 
that municipal authorities have for their assistance 
a wide range of facts upon which they may rely 
with confidence to assist them in their dealings 
with the companies. I believe that much might be 
gained by a similar exhibit of data in other states, 
but I realiz+ that the companies can hardly be in 
fairness required to exhibit this unless they can 
have some assurance that it will be made the basis 
for the adoption of a reasonable and judic'ous pol- 
icy on the part of those who exercise the civil 
authority. another illustration of the fact that the 
obligations of the companies and the public go 
hand in hand, and that when both are properly 
appreciated an administration which is most fair 
and mutually the most beneficial will result. 

I have heard some su~prise expressed that where 
governmental super ision and control was carried 
to such an extent as it is with us in Massachusetts 
that there should be so many municipal plants 
The fact is that most of them have been built where 
private capital saw no inducement to go, where, in 
other words, there had been no private company 
in existence and the municipality was obliged to 
undertake the supply or go without it. There are 
two or three cases which can not be described in 
this way. In one, I have reason to believe. the com- 
pany recently induced the town to buy its plant. 
In another case the little business done by the 
eompany was profitable, but seemed to be done 
with reluctance, all commercial bus ness was re- 
fused, and there was an apparent anxiety on the 
part o° the company to do as little street lighting 
as possible; a municipal plant was the natural re- 
sult. Ihave in mind one case where the busin: ss 
seemed to have assumed as a matter of politics. 
I am inclined to believe that community will prob- 
ably find the experience a sad and very expensive 
one. 


The meeting adjourned to convene 
at 10 A. M., June 14. 


TUESDAY’S PROCEEDINGS. 


President Copeland called the con- 
vention to order at the City Hall, 
Duluth, at 10 A. M., June 14, and 
Mayor Henry ‘Truelson, of that 
city, delivered the welcoming ad- 
dress, which was responded to by 
President Copeland. The pap r by 
Mr. William Smith Horry, of Chicago, 
on ‘* Electric Smelting of Ores,” was 
read by Mr. Doherty in the absence 
of Mr. Horry. Some discussion over 
question-box inquiries was partici- 
pated in by Messrs. Wurts, Dee, 
Pierce, and others. Afterward the 
convention was addressed by Prof. 
Gray and Prof. Fujioka of Japan. 

Votes of thanks were extended to 
Mr. J. M. Hill, who had arranged for 
the boat trip from Chicago to Duluth, 
to Mr. Jas. R. Dee for his manage- 
ment of the entertainment at the 
Calumet mines and to the Mayors and 
citizens who had welcomed the party 
at dfferent points along the line. A 
vote of thanks was also extended to 
the owners of the steamer ‘ North- 
west ” for courtesies shown and in 
appreciation of the treatment that 
visitors had received. ‘Uhe convention 
then adjourned its midsummer meet- 
ing, sine die. 


Northwestern Convention Notes. 


A handsome cut-glass pitcher, given 
by Libby & Sons, was won by one of 
the ladies, who proved to be the best 
player of shuffle-board on the boat. 

Mr. J. M. Hill, who was in charge 
of the transportation of the North- 
western Electrical Association, was 
presented with a beautiful scarf- 
pin by the appreciative travelers. 


Mr. Arthur Warren, of the West- 
inghouse Electric and Manufacturing 
Company, New York and Pittsburgh, 
traveled with the party as far as the 
Calumet mines, returning East from 
that point. 

Mr. Edward B. Kittle, manager of 
the Chicago office of the Sprague 
Electric Company, represented his 
company at the convention of the 
Northwestern Electrical Association 
at Duluth and on the boat en route. 

Mr. Thomas I. Stacey, of the Elec- 
trical Apphance Company, of Chi- 
cago, and Mrs. Stacey were members 
of the steambeat and Duluth party. 
Mr. and Mrs. A. J. Wurts, of Pitts- 
burgh, were also participauts in the 
interesting trip. 

Mr. J. M. Hill received many com- 
pliments over the arrangements of 
the trip. It required a great deal of 
hard work to successfully carry 
through the innumerable details. 
Mr. Hill was accompanied by Mrs. 
Hill and her mother, Mrs. 8S. D. Me- 
Donald. 

Mr. Guy V. Williams, of the Colum- 
bia Incandescent Lamp Company, St. 
Louis, attended the convention of the 
Northwestern Electrical Association 
and participated in the boat ride from 
Chicago to Duluth, making many 
friends for himseif and the company. 

President F. N. Phillips, of the 
American Electrical Works, of Provi- 
dence, and his western manager, F. 
EK. Donoghue, of Chicago, were 
greatly interested visitors at the cop- 
per mines. Mr. Phillips is a very 
extensive user of copper, and was 
warmly welcomed by the officials of 
the copper companies. 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 
FIFTEENTH GENERAL MEETING BE- 
GINS AT OMAHA ON JUNE 27—-THE 
PRELIMINARY PROGRAMME, 

The fifteenth general meeting of 
the Institute will be held at the Mil- 
lard Hotel, Omaha, Neb., beginning 
on Monday, June 27, at 10 a. M. 
Daily sessions from i0 a. M. to 1 P.M. 
continued Tuesday, Wednesday and 
Thursday. ‘The following papers will 
be presented : 

**Tnaungural Address,’’ by the pres- 
ident, Dr. A. E. Kennelly, of Phila- 
delphia. 

1. ‘*The Dielectric Strength of 
Air,” by C. P. Steinmetz, of Sche- 
nectaly, N. Y. 

2. « Two-Wire Distributing 
tems and Lamps at 220-240 Volts,” 
by John W. Howell, of Newark, N, J. 
3. **A Capillary Electrometer for 
Electrical Measurements.” by Chas. 
I. Burgess, of Madison, Wis. 

4, ** Alternating - Current Trans- 
formers from the Station Manager’s 
Viewpoint.” by W. F. White, of 
Omaha. Neb. 

5. ** The Graphical Treatment of 
Alternating Currents in’ Branching 
Circuits, with Special Reference to 
the Case of Variable Frequency,” by 


Sys- 
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me T. 
Minn. 
6. ‘Some Phases of the Rapid 
Transit Problem,” by Albert H. Arm- 
strong, of Schenectady, N. Y. 

7. ‘©The Evolution of the Line 
Signal,” by Arthur V. Abbott, of 
Chicago. 

8. “The Commutated Curve of a 
Composite-Wound Alternator,” by 
D. C. Jackson, of Madison, Wis. 

9. ‘Alternate Current Working 
for Laboratory and Testing Pur- 
poses,” by Harris J. Ryan, of Ithaca. 

10. ** High-Voltage Power Trans- 
mission,” by Charles F. Scott, of 
Pittsburgh, Pa. 

ll. ‘* Preliminary Report of Com- 


T. Eddy, of Minneapolis, 


mittee on Standardization,” Dr. 
Francis B. Crocker, chairman. 
12. ** Transmission aud Distribu- 


tion of Power for Railway Service,” 
by Ernst J. Berg, of Schenectady, 
ae - 

13. ‘*The Education of Electrical 
Apprentices and Journeymen,” by 
Arthur A. Hamerschlag, of New 
York city. 

14. ‘* Air Gap and Core Distribu- 
tion—The Magnetic Flux and Its 
Effect upon Regulation and Efficiency 
of Dynamo Electric Machinery,” by 
W. E. Goldsborough, of Lafayette, 
Ind. 

15. ** The Imperial Electric Light. 
Heat and Power Plant, of St. Louis,” 
by George A. Damon, of Chicago. 

16. “Some Tests with an Induc- 
tion Generator,” by A. F. McKis- 
sick,” of Auburn, Ala. 

Members from Chicago and the 
East should arrange to leave Union 
Station, Chicago, by the 5.50 P. M. 
train on the Chicago, Burlington & 
Quincy Railroad, Sunday, June 26. 
In order to make this connection, 
members from New York and the 
East should leave New York city by 
the 1 p. M. train on the West Shore 
Railroad, Saturday, June 25, which 
is due at Chicago 4 p. M., June 26. 
root Franklin street, New York, 
12.45 p. M.; West Forty-second street, 
iP. M. 

Members will avail themselves of 
the special excursion rate fixed for 
the ‘'rans- Mississippi Exposition, 
which is $14.75 from Chicago to 
Omaha, or $48.50 from New York 
to Omaha. These round trip tickets 
willbe good until July 5, or by special 
indorsement until August 30. 


_- - 


Mr. S. S. Stout, the well known 
patent attorney of Chicago, is serious- 
ly ill at St. Joe, Mich., and, accord- 
ing to Jatest reports, his friends and 
relatives despair of his recovery. Mr. 
Stout for some years past has made 
telephone patent litigation a specialty. 
and has achieved considerable promi- 
nence through the able and success- 
ful manner in which he defended his 
clients’ interests in the Watson and 
Roosevelt patent cases. It is sincerely 
hoped that his present illness may 
take a turn for the better. 
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have a much greater margin for over- 
load for short periods than direct- 
current generators. The efficiency at 
average load, or the all-day efficiency 
of the No. 2 alternating-current sys- 
tem. is also shown to be appreciably 
higher than the direct-current. In 
large central stations the average load 
is generally found in practice to vary 
from about 15 to 20 per cent of the 
maximum, and it will be noted that 
from 12 per cent average load up, 
No. 2 curve for the special system of 
alternating-current distribution shows 
a higher efficiency than the direct- 
current. 

It may be asked what effect the 
aging or fatigue of the transformer 
iron will have on these figures. | 
answer, none appreciable.  ‘T'rans- 
former manufacturers are willing to 
guarantee as low as one per cent in- 
crease per year in iron loss. This 
means one per cent of the actual 
amount of energy lost in the iron, so 
that, if this increase continued at the 
same rate, it would take 100 years to 
double the iron loss. Experiments 
tend to show, however, that this effect 
rapidly approaches a maximum, and 
that, therefore, the increase goes on 
at a constantly decreasing rate. ‘The 
entire effect may be eliminated, if de- 
sired, about once in five years by 
reannealing the transformer iron at a 
very small expense. 

It has been the practice in some 
European stations to cut out trans- 
formers during periods of light load, 
but it will be seen that cutting out 
transformers in the system described 
would only decrease the efficiency; in 
fact, the efficiency is higher at about 
the average load, and the system was 
designed throughout to accomplish 
this result. 

The less we say about curves Nos. 
3 and 4 the better, as at small loads 
the efficiency is shown to be appall- 
ingly low. 

Several large three-wire, direct- 
current Edison stations are beginning 
to employ alternating current to ex- 
tend their lighting territory beyond 
that possible or profitable with low- 
tension current. This is a recogni- 
tion of alternating current which 
would not have been considered for a 
moment a few yearsago. ‘They now 
propose to use alternating current to 
transmit their energy at high poten- 
tial to a distant sub-station, where it 
will be transformed to a lower press- 
ure and then again transformed by 
means of rotary transformers to direct 
current, which is in turn distributed 
over the three-wire Mdison system as 
if generated in the ordinary way. 
This is a very beautiful and instruc- 
tive application of alternating cur- 
rents and ingeniously designed ma- 
chinery. It gives the manufacturers 


a chance to sell additional machinery, 
swells the company’s real estate in- 
vestment, and gives work to the un- 
employed to operate the sub-stations. 

The loss in the conversion to alter- 
nating current and back is about 15 
per cent. in 


addition to the Joss in 
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static transformers and lines. ‘This 
distribution might be accomplished 
without the additional machinery, 
wire, real estate, labor and loss in 
efficiency. It is hardly to be ex- 
pected, however, that those who have 
grown up under the protection or 
influence of direct current would use 
alternating current any further than 
absolutely necessary until they have 
grown more accustomed to the new 
mode of travel. After looking across 
the stream to coveted territory for 
many years, they are willing to use 
the new bridge and to ride across at 
about the highest speed provided, but 
when they get on the other side they 
are more than satisfied to foot it 
again the rest of the way. 

A much higher efficiency of distri- 
bution, and better regulation, could 


ence in favor of the alternating cur- 
rent is still more marked. 

It has been shown how very simple 
and reliable regulators can be provided 
for each alternating-current feeder, 
whivh will secure the closest possible 
regulation over any range desired, 
and this can be effected at a loss of 
less than one per cent. Such close 
regulation can only be secured with 
direct current by the use of a number 
of generators connected to auxiliary 
bus-bars, or by connecting the feeder 
ends to adjustable resistance connected 
between the busses of two or more 
generators. ‘he first can not be real- 
ized in a rotary transformer station, 
and the last is quite wasteful of en- 
ergy. Regulators placed on the alter- 
nating-current feeders of the rotary 
transformers control alike the press- 
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with-Hiéh pressure Feeders and low pressure distribution- 


Independent Feeder for each Transformer or Group. 


be secured by using the alternating- 
current system as It is, without trans- 
formation to direct-current, and every- 
thing could be controlled from the 
main station without employing labor 
or apparatus at sub-stations. Why do 
they not use it so? ‘They say that 
many things can not be accomplished 
as well with alternating current. If 
that is a challenge, we will accept it 
and try conclusions with them. Let 
us then anticipate these various ob- 
jections and see what they amount to. 

We have already seen how a prop- 
erly designed system of distribution 
for alternating currents may be made 
to exceed the direct-current system in 
efficiency, taking the latter under its 
most favorable conditions. If we then 
add to the usual losses in the direct- 
current system the losses in double 
rotary transformation and in static 
transformers, the very great differ- 


ure on each rotary, and all the direct- 
current feeders supplied by the same, 
in exactly the same way as field regu- 
lation does on a direct-current gener- 
ator. Such regulation can only be 
effectual with a number of small ro- 
taries not operated in multiple. ‘The 
best regulation can, therefore, un- 
doubtedly be secured with the alter- 
nating-current system. 

It seems now to be the universal 
opinion among Edison station men 
that the enclosed arc, long-burning 
lamp is destined to replace all the old 
forms of arc lamp. We will, there- 
fore, consider this type of lamp only. 
Fully as well-burning lamps of this 
type are now made for alternating 
current. They are also about as free 
from noise as the direct-current lamps. 
Many will say, however, that it is im- 
possible to getas much light from the 
alternating current as from direct cur- 
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rent. That is true if we state that the 
same energy in the arc produces les 
hight with alternating current than 
with direct current. It has been de. 
termined that the alternating-current 
are produces about v0 per cent of the 
light to be obtained from the same 
number of watts in the direct-current 
arc. ‘The usual direct-current enclosed 
are requires five amperes at 115 volts, 
or 575 watts. Ilow much of this jg 
used inthe arc? Somewhat less than 
80 volts or under 400 watts ; the bal. 
ance of over 175 watts being wasted 
in resistance. 

With alternating current, 70 per 
cent of the amount of light would be 
obtained with this 400 watts or about 
570 watts would be required to pro- 
duce the same light. The alternating. 
current arc is best operated at about 
70 volts, but inductive resistance jig 
used to bring the pressure down to 
this amount. ‘This inductive regist- 
ance consumes about 10 watts’ actual 
energy,making in all 580 watts,against 
575 for the direct current for the same 
amount of light. This difference of 
five watts, or less than one per cent, 
Is insignificant. 

The standard alternating-current 
enclosed arc consumes about 420 watts 
at the lamp terminals, but I have had 
made to order a large number of 550. 
watt lamps, which have replaced many 
series 10-ampere direct-current lamps. 
There are certain kinds of arc light- 
ing to which the alternating current 
is particularly well adapted, of which 
I will speak later on. 

The greatest argument used against 
alternating current used to be that 
it would not run a motor. It has 
long ago proved that it can, and that 
without a commutator. This sub- 
ject now brings us to multiphase sys- 
tems. ‘There are two of these systems 
in general use, the two-phase and the 
three-phase. Other systems are buat 
modifications of these and will be 
mentioned as such. Motory can be 
operated with equal facility and effi- 
ciency on either system and _ have 
many distinct advantages over direct- 
current motors. 

For long-distance power transmis- 
sion the three-phase system shows an 
economy in copper; but for lighting. 
or for lighting and power combined, 
it is not at all well suited. I might 
say that where lighting is a distinet 
feature, and first-class service is to be 
rendered from a large station, the 
three-phase system can not be used 
successfully. On even the best gen- 
erators the windings are so entirely 
interdependent that a change of load 
on one phase will affect the pressure 
on the other two; but a defect evel 
worse is the impossibility of regulating 
the phases independently for drop 10 
the feeders if the load happens to 
vary differently on any two. <Any 
regulator placed in circuit with one 
phase will effect about the same 
change of pressure in the adjacent 
phase within the usual limits of 
regulation. Regulation is then 4 
question of the best possible averages. 
and at best is but guesswork. With 
the feeder and transformer drops 
found economical in practice, It 
would be practically impossible to 
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keep the pressure sufficiently con- 
stant for high-efficiency lam ps. rhe 
complication of wiring 18 also very 
serious, especially if the Edison 
three-wire system is used for distribu- 
tion, as siX wires would then be re- 
quired, forming six circuits that 
must be kept balanced. 

The two-phase system is subject to 
the same objections unless the two 
phases are used separately for light- 
ing, in which case we have the com- 
plication equivalent to twice the 
number of generators and feeders. 

For good regulation and simplicity 
the single-phase system can not be 
equaled by any multiphase system. — 

The so-called monocyclic system 1s 
a modified two-phase system in which 
current is distributed for lighting on 
a single-phase circuit only, and a third 
wire carries current in quadrature to 
the first, which, in connection with 
the first, is transformed to a three 
phase relation wherever it is desired 
to operate motors. ‘The regulation of 
this system can be made almost as 
good for lighting as the single-phase, 
and can be as simply effected. The 
third wire adds complication, but no 
balancing is required, as all the light- 
ing is done from single phase on two 
wires. If low-tension, three-wire dis- 
tribution is attempted with this 
system,a fourth wire must be used for 
power distribution. 

A system practically the counter- 
part of the monocyclic is the three- 
wire, two-phase system, in which the 
lighting is all done on one single phase, 
and a third wire is used in conjune- 
tion with the other two for power. 
It is handled in exactly the same 
manner as the monocyclic system, the 
only practical difference being in the 
relative potential of the quarter- phase 
circuit. In the monocyclic, the quar- 
ter-phase element of the generator 
winding is one-fourth the potential of 
the main winding, giving between the 
power line and the main lines a press- 
ure of 55 per cent of that between 
the main lines themselves. In the 
special form of three-wire,t wo-phase, 
the quarter-phase element of the gen- 
erator winding is equivalent to one- 
half of the main winding, which causes 
& pressure between power line and 
main lines 7l per cent of that between 
the main lines. For power distribu- 
tion this system requires slightly less 
wire than the monocyclic. Fig. 3 
shows diagrammatically the arrange- 
ment of this system used in connec- 
tion with the special method of distri- 
bution already described. Thediagram 
shows a system of two-wire mains for 
lighting, to which might be applied, 
of course, the Edison three-wire sys- 
tem. The motors used would most 
naturally be of the two-phase type, 
although three phase motors may be 
used with equal facility by the method 
of transformer connections devised by 
Mr. Scott. . 

It can be readily seen that while 
these systems are much better adapted 
fo general station distribution than 
the two-phase or thre: phase, they 
still lack the simplicity of the single- 
phase, and both require more wire. 
copamnely he can now "bt 

5'-phase motors which equal the 
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multiphase and direct-current motors 
in efficiency and almost all desirable 
points. They start readily with load 
and may be operated with variable 
speed; in fact, they equal the direct- 
current shunt motor in all pointe, 
excelling it in efficiency and sim- 
plicity. 

We can meet the direct-current 
advocates on the power question, 
therefore, on at least an equal footing, 
save only one application met in cen- 
tral station practice; namely, the 
operation of high-speed elevators. 
The alternating-current motor, mul- 
tiphase or single-phase, can not be 
controlled for this work as readily as 
& compound series, direct-current 
motor. It has taken several years, 
however, to perfect the mechanism 
for the control of direct-current ele- 


can not be depended on for much 
revenue. ‘hey can be done with 
equal facility by alternating current. 

llere we come to the direct-current 
advocate’s last and greatest strong- 
hold. ‘To this he retreats with great 
confidence of safety. We may ask 
first whether storage batteries have 
yet been proved to be a valuable 
adjunct to the central station, cost 
und maintenance considered. It is 
true they are being tried by several 
large stations, and we watch eagerly 
for the results. They equalize the 
station load to a greater or less de- 
gree, and cut down the generator 
capacity for the peak. Are they, 
however, cheaper than generators, 
engines and boilers of the same capac- 
ity ? Are the losses in transformation 
less than the cost of a few more 
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vator motors. Give us the same time, 
apd we will do it with alternating 
current. This field for power has 
only of late been opened to direct- 
current stations, and it is yet a ques- 
tion for debate as to whether it isa 
paying one. 

There are many special applications 
of current met with in practice, most 
of them bringing a small return, such 
as electro-plating, electro-cautery, 
charging small storage batteries, elec- 
tric heating and cooking, etc. The 
first three require low-potential cur- 
rents, and are economically effected 
only by motor generators or rotary 
transformers. It is evident that this 
transformation can be accomplished 
as readily with alternating current as 
with direct current. Electric heating 
and cooking are as yet luxuries, and 


attendants ? Is their maintenance less 
expensive than that of generating 
apparatus? ‘These questions can not 
as yet be answered in the affirmative. 
Butif the battery man’s most sanguine 
hopes be realized, what then? If 
rotary transformers are good enough 
for the direct-current man to use to 
change the direct current to alter- 
nating current, transmit a good pro- 
portion of his load to a distance and 
transform again to direct current, 
why should not the alternating- 
current man use them to charge his 
batteries and then to transform 
their output back to his pet form of 
current ? Loss in transformation, do 
we hear some one say ? Nut any more 
than with our contemporaries’ long- 
distance transmission system, and in 
this ‘astance they are small and un- 
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important, we are told. There is at 
least one station in the country where 
storage batteris are being used in this 
way, and | believe with success, as 
storage batteries go. 

Have ourdirect current friendsany- 
thing more to bring forward ? Or have 
we fcrced their last position ? Well, we 
will declare a truce, and acknowledge 
that they fight bravely. We have 
Jearned as much from them as they 
can learn from us. If we had been 
as quick to acknowledge their beauti- 
fully designed distributing details and 
applications as they have been to ap- 
preciate a few of the advantages of our 
current, we might have been nearer 
together, or even hand in hand, long 
ago. As it is, we are both working 
to the same end, and our paths must 
join sooner or Jater as they converge. 

Before closing, I wish to recapitu- 
late a little, and draw your attention 
more forcibly to the flexibility of the 
ulternating-current system. We all 
know of the many applications to 
which this current is now put, and 
what we have described here is, most 
of it, not new to many of us. ‘The 
use of the rotary transformer has 
been widely talked of and described 
for the last two years. ‘The facility 
of operating lines at any potential 
desired, through the means of step-up 
and down transformers, is no longer 
un experiment. Multiphase motors 
are familiar to all, while single-phase 
motors have been much talked of and 
written about, and failures have, 
time and again, followed boasted 
suceess. Many of us, however, have 
within the last year seen them quietly 
at work, thoroughly tamed and do- 
mesticated. One large station is using 
them extensively, and is so thoroughly 
convinced of their success that it has 
discarded all notion of using multi- 
phase distribution, although it is 
using generators that can be operated 
two-phase if desired. Direct-current 
motors are being rapidly replaced by 
these single-phase motors to secure 
uniformity of system. 

Arc lamps have been familiar to us 
on alternating-current circuits for 
some time, and the alternating-cur- 
rent, enclosed, long-burning arcs are 
now numbered by the thousands. 
Street lighting is still, however, in 
most places done on the direct-current 
series system, and even the largest 
machines yet built for this purpose 
are very small in comparison with our 
large direct-connected generators. 

The great desideratum in central- 
station practice is to be able to em- 
ploy one system for everything. All 
current for all classes of service should 
be supplied from but one type of gen- 
erator, be this direct-current or alter- 
nating-current. In this way only can 
the maximum output be accomplished 
from a given investment in machin- 
ery and apparatus, and the greatest 
economy in operation secured. This 
has been accomplished in many sta- 
tions where a limited range of service 
is to be provided. Are lighting has, 
of all, been the most troublesome to 
provide for. llow shall we operate 
our arc lamps from our incandescent 
lighting system, has been the anxious 


(Concluded on page 408.) 
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* Yankee.” 


which is manned by the New York 


The auxiliary cruiser 


Naval Militia, is receiving high praise 
from all quarters for her courageous 
attack and accurate shooting at the 


recent bombardment of Santiago. <A 


number of electrical men are sery- 
ing on the ** Yankee,” and Lieut. S. 


Ilyana Greene, of the General Electric 


is vne of her officers. 


Company, 


ELECTRICAL REVIEW 


It is proposed to hold an Inter- 


national Electrical Exhibition at 


Como, Italy, in 1899, to celebrate the 
invention of the electric pile by Alex- 
ander Volta. The preliminary sched- 
ule states that all classes of apparatus 
will be received for exhibition, includ- 
ing both the technical and practical 


sides of the industry. 


The First Regiment of Volunteer 


Engineers, under command of Col. 


Eugene Griffin, has been ordered into 
camp at Peekskill, N. Y., where they 
will receive their preliminary military 
training. A fine body of men, both 
officers and privates, has been selected 
with great care from a large number 
of applicants,- and great things are 
expected of them when they are called 


into active service. 


The Northwestern Electrical Asso- 
ciation departed from the usual cus- 
tom of meeting on ferra firma, and 
held the greater part of its conven- 
tion on board the palatial steamer 
** Northwest,” 


to Duluth. 


en route from Chicago 
This 


cluded a very excellent combination 


arrangement in- 
of sight-seeing, convention proceed- 
ings and enjoyable water ride. The 
travelers were well entertained at all 
points visited. The association con- 
cluded its proceedings in Duluth on 
Tuesday, June 14. 

The general meeting of the Ameri- 
can Institute of Electrical Engineers, 
June 27, 


which opens at Omaha on 


promises to be one of the most im- 


portant sessions held by that body. 


The preliminary programme shows 
addresses and discussions 


that the 


will be of value 
While the place 


distance 


great technically. 
of meeting is a con- 
New York, 


Institute, it is ex- 


siderable from 
the 
pected that the western members will 
full 


recent 


home of the 


attend in force, as was the case 
at the 
National E!} 


held at Chicagi 


convention of the 
Light 


The fact that the 


ectric Association 


annual meeting of the Institute is 
held at Omaha during the ‘Trans- 


Mississippi and International Expo- 


sition adds to the pleasure of the 


occasion. Favorable railroad arrange- 


ments have been made. 


ALTERNATING OR DIRECT? 


Alternating versus direct-current 
central station practice occupied the 
attention of the National Electric 
Light Association for nearly a whole 
day at the recent Chicago convention. 
Mr. 


pion of the alternating current, while 


Wagner appeared as the cham- 


Mr. Ferguson presented the arguments 
of the direct-current advocates. ‘The 
addresses of both these gentlemen 
were provocative of great interest, as 
was evidenced by the prolonged and 
intelligent discussion by competent 
central station men which followed. 
In our opinion, it is evident that no 
hard and fast lines can be drawn to 
circumscribe the field and conditions 
where one or the other of these sys- 
tems of generation and distribution 
It is the 
belief of those who look ahead that 
a combined station, where extensive 
areas of territory are to be efficiently 
served, will solve more knotty prob- 
lems than a strict adherence to either 


can be fixedly determined. 


doctrine. 





The electrical industry is one of 
several which has been largely bene- 
fited by the war. Immense quantities 
of wire, cable and electric lighting 
apparatus have been supplied to the 
navy and war departments, and it is 
uuderstood that still greater quanti- 
ties will be required if the plans now 
under consideration are carried out. 
Many of the wire and cable factories 
are still rnnoing day and night to fill 
government orders. 


It is certain that there is at least 
one class of men who are thanking 
their Jucky stars that the electric fan 
motor was invented. ‘These are the 
commissioned officers aboard our men- 
‘The ward- 


of war in Cuban waters. 


rooms and officers’ staterooms on 
many of our war vesse's are equipped 
with electric fans, which add greatly 
to the comfort and health of those 


compelled to live in tropical climates. 





On Saturday last the Brooklyn 
Elevated Railroad began running elec- 
tric cars from the New York side of 
the New York & Brooklyn Bridge 
through to Coney Island, the first trip 
being made in 37 minutes ‘The day 
is coming when elevated express trains, 
operated electrically, will run from 
the Harlem River to Coney Island in 
about an hour's time. 
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WALL STREET AND 
TRICAL STOCK 
The course of the 


THE ELR¢. 
MARKET. 
stock market 
during the past week was Charac. 
terized by more or less hesitancy, 
Briefly stated, the large interests gojq 
out their holdings of stock at the ye. 
cent high level, and were not averg 
to a recession in values which would 
enable them to purchase the game 
stock at a profit. Values did not 
yield much to the bear attacks, thys 
reflecting the great confidence fel; 
by the general public in prevailing 
conditions, both commercial apd 
financial. It now looks as if the 
great leaders had once more become 
bulls. 

General Electric was not so active 
as last week. From 39 at the Open- 
ing it declined to 3634, 
rallying two points. The debenture 
5’s sold at 103% to 103%. Many 
reports regarding the plans under 
consideration for an agreement with 
the preferred stockholders have beey 
cireulated. It is learned on the 
highest authority that nothing def- 
nite has been agreed upon, and from 
present indications an agreement wil 


subsequently 


not be reached for some time to come. 
The delays and difficulties incident 
to so important a measure are being 
met with, although there is no reason 
to doubt the successful accomplish- 
meut of the work on hand. 

There was no feature to the trading 
in Western Union. The price fluctu- 
ated between 91 and 9214 
lateral trust 5’s sold at 110} 

Considerable activity developed in 
North American on Tuesday on re- 
ports of a possible dividend by Mil 
waukee Electric. This, however, was 
semi-officially denied. ‘I'he report of 
the North American Company for the 
year ending May 31 shows that the 
total earnings were $50,102, an ILD 
crease of nearly $11,000 over 18%. 
Owing to decreased expenses the ue! 


The col- 
4 and LILI. 


earnings were increased even mote, 
aggregating $19,534 compared with 
$7,739 the previous year. ‘l'axes were 
less and the surplus was $13,640, au 
$12,000 over 189 

no debt and is 4 

The report adds 


increase of over 
The company has 
lender of 
that the management expects to gel 
dividends from some of the principt 
stock investments, which would sub 
stantially increase the surplus. ‘The 
idea of reducing the capital stock 
has not been andonnl, and the su) 
ject will be brought forward to the 
notice of the stockholders when con 
ditions warrant it. 

Insiders are bullish on Manhattao 
4 director of the company told me 


money. 
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June 22, 1898 

the system would be equipped 
the third rail before very long. 
substitution of electricity as 
expected to 


that 
with 
This 
the motive 
effect a net saving amounting to 2 per 
cent on the stock. In addition to 
this the decision on the pending tax 
case, which is expected this month, 
will, it is believed, be favorable and 


power is 


wil] mean 1 per cent on the stock. 
The elevated is now earning 5 per 
cent, and with the increases noted 


above there is reason to believe that 
it will go back to a6 per cent divi- 
dend basis. 

American Telegraph and Cable was 
quiet at 93 to 332. Some Edison 
Electric IJumimating of Brooklyn 
changed hands at 105%. The com- 
pany declared its regular quarterly 
dividend of 1%4 per cent. Edison of 
New York lst 5’s at 111. <A 
director of the company is quoted as 


sold 


saying that no increase in the 67 
dividend rate will be made but that 
another issue of new stock some time 
next year is among the probabilities. 

Trading in electrical stocks in Bos- 
ton during the week was more narrow 
than for some time past. American 
Bell Telephone on Monday touched 
275, sold down to 267 on Tuesday, 
rallying later in the day to 2721, re- 
acting to 267% on Thurslay. Erie 
Telephone ranged between 6814 and 
70. New England Telephone was 
quiet between 131 and 132. Westing- 
house common sold at 23 and the pre- 
ferred at 53% to 54. 

During the month of May 384 new 
subscribers were added to the Erie 
Telephone and ‘l'elegraph Company’s 
system. 

Electric Storage Battery stocks 
were moderately active in Philadel- 
phia, opening at 22% and selling up 
to and closing at 25 for the common, 
while the preferred changed hands 
between 2514 and 28, closing at the 
latter figure. The advance at the 
close was attributed to reports from 
Paris to the effect that the General 
Cab Company of that city had adopted 
the Electric Storage system as a mo- 
tive power, and had ordered 100 new 
cabs to be equipped with the storage 
batteries, and would eventually con- 
vert all its cabs to the same system. 
Pennsylvania Manufacturing Light 
and Power, on heavy transactions, ad- 
vanced 34 point to 16, Ray. 

Wall Street, June 18. 


Lé 
2: 


Fan Motor Patent Litigation. 

Diehl Manufacturing Com- 
pany, of Elizabethport, N. J., 
issued a circular to the trade convey- 


The 


has 


Ing the information that it has com- 
menced suit against Royce & Marean, 
of Washineton, D. C.. 
infringement of the following patents 
on el Nos. 465,360, 465,- 


585.250. 


for alleged 


ectric fans 


d61, 53 679 «at 


‘ ‘ 


ELECTRICAL 


Canadian Electrical Association. 


The annual convention of the 
Canadian Electrical Association will 
be held at Montreal, Quebec, on June 
28, 29, and 30. The sessions will be 
held in Convention IIall of the 
Windsor Hotel. The social features 
of the meeting have been arranged by 
a local committee composed of the 
most prominent local electrical men. 
The annual banquet will take place 
on the evening of June 29 at the 
Windsor Hotel. The programme of 
the meeting is as follows: 

TUESDAY, JUNE 28. 
Meeting of Executive Committee 
Opening of fist session in Convention 
Hall, Windsor Hotel. 
President’s Address 
Reading Minutes of Last Meeting. 
“ecretary-reasurer’s Keport. 
Repo ts of Cummittees and 
Business. 
General Business. 
Presentation of Papers. 
Discussion. 

WEDNESDAY, JUNE 29 
Consideration of Reports of Committees. 
Election of Standing Committees 
Selection of Place and Time of next 

Meeting. 
General Business. 
Presentation of Papers. 
Discussion. 

THURSDAY, JUNE 30 

Election of Officers. 
LIST OF PAPERS 
* How to Ove come Some of the Difficulties En- 
countered by Central Station Men " 
A. A. Wright, Renfrew, Ont. 
(1) ** The Unconscious Ownership of an Important 
Key.”"—(A Plea for the Introduction of 
Goods Tr-ftic on our Suburban Tramways.) 
(2) ** The Quimby Screw Pump.” 
W. T. Bonner, Montreal 
“ Experience? of an Inspector.” 
Dr. J. K. Johnstone, Inspector of Electric Light, 
Toronto. 
“The Electric Current in the Rainy River Gold 

Mines.” W. W. Hopkins, B. Sc., C. E.. ete 
“The Importance of Proper Methods of Illumi- 

nation.” 

F. A. Bowm wn, M. A., B. E., New Glasgow, Nova 

Scotia. 
** Electric Utilization of Water-Powers.”’ 
Louis DeWitt Magie, Montreal. 


‘** Economies in the Boiler-R»om.”" 
James Milne, Toronto 


SOCIAL FEATURES. 
TUESDAY, JUNE 28. 

Trip around Mount Royal by special 
Park and Island cars, afterwards 
ascending Incline Railway to lookout on 
Mountain to view the city under illumi 
nation. 

WEDNESDAY, JUNE 29. 

Visit to (1) Bell Telephone Company's 
new building ; (2) street railway com 
pany s power-house ; (3) power. house 
and works of the Lachine Rapids Hy- 
draulic and Land Company, returning 
to city at 7.30 Pp. M. 

Annual Association Banquet at Windsor 
Hotel. 

THURSDAY, JUNE 30. 

Visit to McGill University. 

Visit to Royal Electric Company's light 
ing station and factory, then by special 
Grand Trunk train to visit the works 
of the Chambly Manufacturing Com- 
pany at Chambly. 


9.30 a. M.- 
10 A. M. 


General 


9.30 A. M 


7.30 P.M. 


11 4a.M 
1.30 P. M. 





PERSONAL. 

Capt. Edward B. Ives, a well known 
electrical and civil engineer, is recruit- 
ing asignal corps forthe regular army 
in New York city and Brooklyn. 

Mr. J. 
Western 
Company, of 
the out-of-town visitors to New York 


Kk. Keelyn, president of the 
Telephone Construction 


Chicago, was among 


city last week. 

Prof. I. J. Macomber, of Cornell 
University, has been appointed pro- 
fessor of electrical engineering in the 
Armour Institute of ‘Technology, 
Chicago. 


Capt. W. L. Candee and (reo. T. 


REVIEW 


Manson, of Okonite fame, are home 
again after having passed an en- 
joyable week attending the National 
and Northwestern conventions at 
Chicago. 

Mr. E. H. Abadie, of the Wagner 
Electric Company, rested a day in 
Chicago last week, having returned 
from the Duluth trip. Mr. Abadie 
states that the convention was one of 
the most enjoyable affairs he ever 
attended. 


General Superintendent J.J. Nate, 
of the Standard Telephone and Elec- 
tric Company, ran into Chicago dur- 
ing convention week, arriving just in 
time to catch the Northwestern Con- 
vention steamer by taking a fast train 
to Milwaukee. 


Mr. Arthur R. Pardington, of the 
New York & New Jersey Telephone 
Company, Brooklyv, N. Y., has re- 
ceived his commission as acting pay- 
master, with the rank of lieutenant, 
in the United States Navy, and has 
been sworn into the regular service. 


President G. A. McKinlock, of the 
Central Electric Company, Chicago, 
having duly contributed his 
towards making the two conventions 
a success, is at his desk again dispos- 
ing of accumulated business, which 


share 


even during a few days’ absence has 
assumed almost alarming proportions. 


Mr. F. N. Bosson, the well known 
electrical engineer of the Calumet and 
Hecla mines, extended a hearty wel- 
come to electrical visitors to the mines 
lust week, and met many old friends 
in the party. Mr. Bosson has entire 
charge of the extensive electrical in- 
terests of the company, and has a 
very fine lighting and power plant 
installed. 


Mr. Chase Osborne, of Sault Ste. 
Marie, Mich., the leading editor of 
northern Michigan, visited the elec- 
trical party on board the **Northwest” 
last week, and assisted in the cordial 
welcome extended to them by his 
city, where a magnificent four-sided 
evergreen arch, lighted by incandes- 
cent lamps and bearing the illumi- 
nated word ‘‘ Welcome,” had been 
erected, 

Mr. James R. Dee, of Houghton, 
Mich., a executive 
committee, was quite active and con- 


member of the 


siderate in welcoming the electrical 
visitors of the Northwestern Electri- 
cal Association to his part of the 
country. Mr. Dee also enriched the 
repertoire of a number of story-tellers 
from the East by the addition of sev- 
eral local stories that are now destined 
to become national. 
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PROMINENT RHEOSTAT MANU- 
FACTURERS COMBINE. 


CONSOLIDATION OF AMERICAN RHEO- 
COMPANY AND CUTLER- 
MANUFACTURING COM- 


STAT 
HAMMER 
PANY. 


Arrangements for a combination 
between two of the largest rheostat 
manufacturers of this country were 
completed a little over a week ago, 
whereby the offices and manufactur- 
ing plant of the American Rheostat 
Company, heretofore at Milwaukee, 
were transferred to Chicago and com- 
b'ned with the business of the Cutler- 
Hammer Manufacturing Company, 
whose name will be used for the com- 
bined interests. The officers of the 
new Cutler-Hammer Manufacturing 
Company are: Frank R. Bacon, 
president; Fred L. Pierce, vice-presi- 
dent; J. G. Hickcox, treasurer and 
purchasing agent, and H. H. Cutler, 
manager of the engineering depart- 


ment. The names of Messrs. Bacon 
and lIlickcox will be recognized as 


having held similar positions with 
the American company, and their 
practical experience and good judg- 
ment will be of much value to the 
concern. ‘he ability of Mr. Harry 
Cutler as an electrical engineer is so 
widely known as to make further 
mention unnecessary. With the re- 
sources of the two concerns merged 
into one the new company will un- 
doubtedly command the greater share 
of the rheostat business. 





& Halske Annual Elec- 
tion. 


Siemens 


The annual meeting of the stock- 
holders of the Siemens & Halske Elec- 
tric Company, of America, was held 
on June 16, at their offices, Monadnock 
Block, Chicago. Nearly the entire 
capital of the company was repre- 
sented at the meeting and the follow- 
ing gentlemen were elected directors 
of the company: Chas. T. Yerkes, 
Martin Maloney, Jno. R. Bartlett, 
R. Suydam Grant, Charles E. Yerkes, 
EK. A. Moore, B. W. Grist, Howland 
Coit and W. L. Elkins, Jr. 

The board of directors was 
organized, and the following gentle- 
men were elected officers of the com- 
pany: Chas. E. Yerkes, president ; 
W. T. Block, secretary and treasurer ; 
C. F. Marlow, assistant secretary and 
assistant treasurer ; B. W. Grist, gen- 
eral manager. The following gen- 
tlemen compose the executive com- 
mittee: Martin Maloney, Chas. FE. 


Yerkes and J. &. Bartlett. 


new 


Mr. Englund, of Mayer & England, 
Philadelphia, spent a few days of last 
week in New York city. 
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NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. 

(Concluded from page 4,05.) 
inquiry. The constant-potential are 
lamp has answered this question for 
commercial lighting, but city street 
lighting can not be so easily provided 

_for. The Edison companies have 
done a limited amount of this from 
their three-wire system, but this can 
be done to advantage only in districts 
where mains have been provided for 
commercial lighting. For extended 
are lighting, the small series machine 
with its belts and clutch pulleys still 
holds the fort. 

I am able to state, however, that 
oue large company has recently solved 
the problem to its entire satisfaction. 
This company furnishes 2,600 street 
lamps to the city, lighting some 500 
miles of street. ‘hese were operate‘ 
by a small army of series arc machines. 
They were installed by a company that 
was acquired by purchase by the one 
first mentioned. As this company 
had long since adopted alternating 
current for its entire distribution, it 
was extremely desirable to be able to 
operate these city lamps from its large 
direct-connected alternators, thereby 
saving in fuel, attendance, floor space 
and reserve investment. 

After a few months’ trial of an ex- 
perimental circuit with alternating 
current, it was found perfectly feasi- 
ble to operate the same direct-current 
lamps, slightly remodeled, on the 
same circuits of 60 or 80 lamps in 
series. A system of this kind was 
therefore adopted and the company 
now has 2,300 of these lamps in regu- 
lar operation by alternating current 
in this way. The circuits are each 
provided at the station with a regular 
step-up transformer of a maximum 
capacity of 4,000 volts and 10 amperes, 
and the feeders to these transformers 
are treated on the switchboard in the 
same way as the feeders for incandes- 
cent lighting. . It is quite usual for 
one generator to carry 2,000 of these 
lamps. The lighting is satisfactory 
to the eity and the lamps give better 
service than when operated by direct 
current. There has been a_ very 
marked saving in fuel and attendance. 
The indicated horse-power per arc 
lamp is considerably less than with 
the direct-current arc lamps operated 
in the usual manner. Fig. 4 shows 
this system in diagram. 

[ know of no other place where 
this is being done, and it stands asa 
very pronounced example of the flexi- 
bility and adaptability of alternating 
currents. 

There have been a great many 
problems in the operation of large 
alternating current stations that have 
been discouragingly difficult of solu- 
tion. The handhog of high poten- 
tials on switchboards, the operation 
of generators in multiple, with facility, 
and scores of more or less important 
difficulties, have, one by one, been 
surmounted, the burden of the work 
usually falling on a few of the pioneer 
stations. 

In summing up, we find the follow- 

marked features in which the 


ing 


alternating current, properly installed, 


ELECTRICAL REVIEW 


has been shown to have pronounced 
superiority over the direct current: 

Il'ghest possible efficiency of dis- 
tribution and operation. 

Best regulation. 

Largest territory desired 
supplied from one station. 

Comparatively small cost of feeders, 
effecting enormous saving in invest- 
ment. 

Least cost of real estate. 

Cost of installing and operating 
sub-stations entirely voided. 


readily 


va 


Cenerator 





und EXPE riences of others, which is 
after all the object of my paper, I 
may trespass upon ground previously 
explored. 
Nor do I 


advocating blindly the general use of 


wish to be construed as 
direct currents under all conditions, 
for both transmission and distribution 
of electricity for lighting and power 
cities and towns, for 
I think, clearly show 


purposes in 


records will, 
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The only system in which all classes 
of service can be supplied from one 
type of generator. 

Greatest flexbility. 

In closing, I wish to thank my 
friends and co-laborers of the direct- 
eurrent faith, from several of whom 
I have had the pleasure of learning 
much that has proved of great value 
to me. 


GENERAL DISTRIBUTION FROM CEN- 
TRAL STATIONS BY DIRECT 


CURRENTS. 

READ BEFORE THE NATIONAL ELEC- 
TRIE LIGHT ASSOCTATION, Cll 
CAGO, JUNE 8, 188, BY LOUIS A. 
FERGUSON, 

The subject of central station dis- 
tribution by di currents is one 
which is so familiar to many o you 
that | hesitated when asked to write 


} 1 


this paper, feeling that it would be 


difficult to present to you any new 
thoughts o1 experiences, so I trust 
you will pardon me if in the attempt 
to precipitate discussion and bring to 
the attention of the meeting the ideas 
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-LigHT SYSTEM. 





that the writer was the first of the so- 
called Edison central station men 
(who have represented the direct- 
current idea in central station light 
ing) to advocate the introduction of 
the alternating current as a means of 
affecting important economies in the 
operating of the direct-current distri- 
bution systems, and also vastly ex- 
tending their field of operation, W hich, 
without the combination of alternat- 
ing currents, might have remained, 
despite their distinct advantages, un- 
fortunately limited to a comparatively 
small and closely populated area. 
‘The general design of the modern 
direct-current central station and its 
equipment have been fairly well estab- 
lished within the past five years, and 
while it was origipally the custom to 
erect the generating stations as nearly 
as possible in the electrical center of 
the city or town, it is now generally 
conceded that direct current may be 
more economically distributed from a 
condensing station, situated even a 
mile distant from the electrical center 
than from a non-condensing station 
located at the electrical center of the 
city, and it has been further demon- 
strated that the former practice of 
building many central generating sta- 
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tions In various centers of distribution 
in cities is to be supplanted by the 
use ol one or two large condensino 
stations generating direct current for 
distribution throughout the busines 
district, if the station be within one 
mile of the electrical center of th 
district, and alternating current fo, 
transmission 
at the electrical centers of districts 
more remote from the main gener. 
ating station. 
for condensing purposes may not |y 
easily obtainable within a distance of 
one mile, and the location is they 
merely a question of total Cost of 
land. building and transmission lines 
to che various distributing stations, 
proper consideration being given, o 
course, to the limitations of line yolt- 
age and insulation. 

In order to show the workings of 
the first-mentioned type of modern 
direct-current central station systems, 
1 will explain in a general way the 
method of distribution employed in 
the system of the Chicago Edison 
Comp-ny, which, I think, fairly rep 
resents the latest development in di- 
rect-current distribution, and leave 
the explanations of the methods of 
direct-current distribution in- other 
cities to the representatives of the 
companies operating them. 

The system of distribution is a solid 
network of underground conductors 
on the three-wire system, extending 
from North avenue to Thirty-ninth 
street, a distance of six miles north 
and south, and from Lake Michigan 
to Blue Island avenue, a distance of 
one and one-half miles east and west. 
The entire netwerk is continuous 
from end to end, and is supplied at 
present from four central stations, all 
connected in parallel through the net- 
work and each feeding into it. The 
two large stations located at Harrison 
street and Washington street on the 
Chicago river, and known as stations 
No. | and No. 5, respectively, ar 
condensing plants, while the stations 
on the north side and south side, lo- 
cated at North Clark and Oak streets 
and Wabash avenue and ‘Twenty- 


to sub-stations located 


In some. cities Watey 





seventh street, known as stations No. | 
ft and No. 2, respectively, are not- 
condensing. 

The total current furnished to the 
network at the time of maximun 
load of the system in the Winter of 
1897 was 50,730 amperes, and is di 
vided as fellows: 


‘es Per Cent 

Amperes. of Total 

Station No. 1 35,600 70.2 
Station No. 5 7.600 15.0 
Station No. 2 3,400 6.7 
Station No. 4 4,130 8.1 
50.730 100.00 

The total low tension direct-cul- 

rent kilowatt hours’ output for th 

stations for the fiscal year of Id: 


was 15.255.466. divided as follows: 








Z 

B: 

pis va 
Station No. 1 11,335,618 74.3 1262 
Station No. 5 2,314,473 15.2 1% 
Station No. 2 808,158 5.3 = 
Station No, 4 797,217 5.2 ie 

1b 255,406 100,00 
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at the feeder ends 
throughout | the system is maintained 
115 volts on each side of the three- 
Although the maximum 
140 volts, the aver- 
stations for the 
iving an average 
2 volts, or 8.8 
yer cent, which means an average 
seas efficiency of distribution of 91.2 
station switchboards 


er cent from the 


| he pressu re 
I 


wire system 
station pressure 1 
e pressure of all 


a, 


vear Is 126.2 Vv Its, o 
pressure of ll. 


ss Ol 
0 


ustomer s meter 

The center of distribution in the 
usiness district of the city is at 
Adams street, between ¢ lark and La- 
ts. Station No, which. 


1] t 
Salle streel 
furnishes 74.3 per 


total low-tension output, 


as has been shown, 


ent of the 
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cular mils in the neutral. ‘The 
length of this trunk line is 3,340 feet, 
and is made up of 15 special Edison 
tubes,each 3,000,000 circular mils area, 
laid directly in the ground, and four- 
teen 1,500,000 circular mils stranded 
rubber insulated, lead-covered, and 
juted cables drawn into cement-lined 
iron ducts. ‘The trunk line on leav- 
ing station No. 1 goes down a shaft 


circular mils single-pole Edison feeder 


tubes, and together with the four- 
teen 1,500,000 circular mils cables 
are mounted on racks in a large 


subway, into which the duct line en- 
ters about 200 feet east of the tunnel- 
house. Atintervals of about 500 feet 
manholes are built in the Edison 
tube portion as well as in the conduit 
portion of the trunk line, thus 
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Curcaco Eprson Company's AREA OF 


is located on the Chicago river at Har- 


rison street, 3.340 feet distant from 
the center of distribution at Adams 
street. Station No. 4. which fur- 
nishes 15 per cent of the total low- 


tension output. is located on the Chi- 
at Washington street. and 
from station No. 1 and 


from the Adams street sub- 


cago river 
is 4.500 feet 
3.000 feet 
station. 
These two furnish all the 
output Tor the district 
river on the north, 
court (approximately) on the 
Michigan on the east and 
Thev also fur- 
energy for the entire low- 
the city during the 
hours from midnight until dusk the 
following afternoon, and a portion of 
the output of districts No. 2and No. 4, 
from dusk until midnight dailv, and 
ultimately they will furnish all of the 
mentioned, 
required for al- 
into the 
ty and its 


Stations 
low tension 
bounded by the 
Harmon 
south, Lak« 
the river on the 
nish all the 
tension system ol 


West. 


output ot the 


territories 
and all of the 
ternating trai 
outlying 
suburbs, 

The load curves **A” here shown 
ndicate the nished in dis- 


trict No. | stations No. and No. 


energy 
smission lines 


dist ets of the Cj 


imperes Tur 


», the small lower rve re presenting 
that delivered by station No. 5, and 
the lower Jaro irve showing that 


delivered by station No. 1, and the 
upper curve representing the total 


d to district No. 





The distribution of current from 
hese two stations tothe underground 
hetwork is as fe Ows: 

From stat No. 1 to the Adams 
street sub-station is laid an immense 
trunk line known as the Adams street 
trunk ling ¢ a total cross-sec- 
tional are 66,000,000 eireular 
mils, £8,9000,000 circular mils being 
ordima ted on the positive 
and negat  OOO.000 ecir- 


DiIsTRIBUTION 


cables 


distributed throughout 


cables connect with 


60 feet. thence through a brick tun- 
nel built especially for it in the river 
bed to the east where it 
again in another shaft 60 feet into the 
tunnel-house, where a small switeh- 
board is located. The portion of the 
trunk line in the shafts and tunnel, 
which is 430 feet in length, is made 
up entirely of cables: of these 45 are 
1,000,000 cireuiar mils Siemens jute 
insulated,and 14 are 1,500,000 cireular 
mils General Electric rubber insu- 
lated, leaded, asphalted, and iron- 
armored submarine cables. each sup- 
ported on iron racks. Where the 


side, rises 
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Curcaco Eprson Company. 


affording a quick means of locating 
low insulation points as they develop. 
Each of the tubes and cables is pro- 
vided with an amperemeter at station 
No. 1, and with switches at both ends, 
so that they may be completely dis- 
connected from the system in case of 
trouble. Two of the 3,000,000 cir- 
cular mils tubes are provided with 
throwover switches and arranged 

that they may be quickly connected 
either to the positive or neutral, or 
negative or neutral at will. All of 
the cables are provided with throw 
both ends, so that 
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000 circular mils, and in length from 
290 feet to 2.831 feet, the average 
$85,000 circular mils, and 
length of 1,573 


size being 
the average 
feet. 

The maximum current in amperes 
carried over the trunk line and 
distributed from the Adams street 
sub-station last December was 34,400 
amperes, the maximum loss of press- 
ure on the trunk line being 12.4 
per cent, and to the customer’s 
meter 22.8 per cent, the distance to 
farthest feeder end being 6,171 feet. 
In addition to the current furnished 
to the trunk line, station No. also 
delivers from its main bus-bar cur- 
rent to the two 1,000,000 circular 
mil feeders which feed into two points 
in the southern portion of the busi- 
ness district. One of these feeders 
terminating at Wabash avenue and 
Harrison street is 3.800 feet in 
length and carries with maximum 
station pressure 7380 amperes on each 
side, the other terminating at EI- 
dredge Court and State street is 4,800 
feet in length and carries with maxi- 
mum station pressure 620 amperes on 
each side. The supplying of district 
No. 1 by station No. 5 is done in 
much the same manner as that just 
described by the two feeders from 
station No. 1 into the southern por- 
tion of the district. From station 
No. 5 eight feeders, varying in size 
from 400,000 circular mils to 1,000,- 
000 circular mils, and in length from 
2.175 feet to 4,445 feet, terminating 
at different points in the northern 
section of district No. 1, deliver a 
total of 7,600 amperes at maximum 
station pressure of 140 volts, the 
amount of current furnished during 
the run being only enough to main- 
tain standard system pressure at the 
feeder ends, the curve of station volt- 
age following very closely that of sta- 
tion No. 1. 

Station No. 


feeder 


2, which is now really 
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hang vertically in the shaft, 
the cable is supported by the iron- 
armored sheathing clasped between 
iron plates on a heavy cast-iron ring. 
The copper conductors thus hang in 
basket, the strain being 
the length of 
the cable. At the tunnel-house the 
45 Siemens 1,000,000 circular mils 
fifteen 3,000,000 


a sort of 


Loap CuRVESs, CoicaGo Eptson Company 


they may be operated either as posi 
tive or negative at will, thus provid 
ing for any possible contingency that 
may arise. At the Adams street sub 
station the trunk line feeds into 
the main bus-bar in the distribution 
room, and from the switchboard 42 
feeders radiate to various points in 
the business district, ranging in size 
from 250,000 circular mils to 1,000,- 
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a rotary transformer sub station, is 
17,500 feet from station No. Ll, and 
14,300 feet from Adams street sub- 
station. The load diagram ** B” 


shows the 
trict No. 2, 
representing the 


umperes delivered to dis- 
the cross-hatched portion 
current furnished 
through the rotary transformers and 
the unshaded portion representing 
the current furnished by the dynamos 
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in station No. 2, the dynamos and 
rotary transformers operating in 
parallel on the three-wire system. 
The upper curve shows the total 
amperes delivered to district No. 2. 
Station No. 4, which now operates 
only from dusk till midnight, and will 
later become a sub station, is 11,500 


feet from station No. 1, 9.000 feet 
from station No. 5, and 8,000 feet 
from Adams street sub-station. ‘The 


load diagram ‘*C” shows the amperes 
delivered to district No. 4. The 
portion of the curve from midnight 
until 3.30 Pp. M. on the Winter day and 
until 6.30 Pp. M. on the Summer day is 
furnished from district No. 1 through 
the inter-connected underground net- 
work, the district No. 4 being, during 
these hours, merely an extension of 
district No. 1, and having no distinct 


supply delivered through its own 
switchboard. From dusk till mid- 


night the generating plant in station 
No. 4 is operated, and the current is 
delivered, as shown, by the next to the 
highest curve on the diagram, the low 
curve marked No. 5 representing the 
amperes furnished by station No. 5 to 
district No. 4 over a direct-current 
tie-line between the switchboards of 
the two stations. ‘The tie line is made 
up from one feeder running out of 
station No. 5, originally feeding into 
district No. 1 and now connecting, 
by means of river cables, with a feeder 
out of station No. 4, which formerly 
fed into the district at a southern 
point. This tie-line is also used on 
dark days to keep up the pressure in 
district No. 4 by connecting on to the 
main bus in station No. 5 and allow- 
ing it to take a small current and de- 
liver it to station No. 4 switchboard, 
thus relieving the network between 
districts No. | and No. 4 of some of 
the work. Between the hours of mid- 
night and eight o’clock in the morn- 
ing there is only one low- tension 
direct current generating station oper- 
ating (station No. 1) supplying direct 
current to district No. 1,and through 
the network to district No. 4. 

District No. 2 is supplied from 
station No. 1 by means of a converse 
rotary transformer connected to the 
250 yolts, direct-current —bus-bars, 
converting to three phase alternating 
current at about 160 volts. By means 
of step-up transformers this is raised 
to 4,500 volts, and at this pressure 
the energy is transmitted by three- 
phase underground transmission line 
to station No. 2, where it is reduced 
by step-down transformers to about 
80 volts, and converted by means of 
rotary current transformers to direct 
current at about 115 volts. 

For the permanent conversion of 
station No. 2 into a sub-station, a 
pair of special 200-kilowatt generators 
is being installed, directly coupled 
to the existing 600-horse-power triple- 
expansion engines in station No. 1. 
Each generator is provided with a com- 
mutator and a set of three collector 
rings, and are designed to deliver 
from the same armature direct cur 
rents and three-phase alternating cur- 
rents, the direct-current sides of each 
pair of machines being connected in 
series to form a three-wire unit, and 


the alternating-current sides, after 
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passing through transformers stepping 
up to 4,500 volts, being connected in 
multiple. The alternating current 
from these machines will be taken to 
supply the transmission Ine to station 
No. 2, and the balance of the capacity 
of the machines will be delivered di- 
rectly into the main direct-current 
bus-bar of station No. 1, thus keep- 
ing the unit operating at full load 
and maximum efficiency during its 
run. The peak of the load in district 
No. 2 arrives later than the peak of 
district No. 1, so that the same in- 
vestment in steam and electrical ma- 
chinery may be employed to take care 
of a portion of the peak in both dis 
tricts, these special generators con- 
stituting a reserve or surplus for the 
‘hrect-current equipment of station 
No. I. 

Lest I might wander from the sub- 
ject of the paper, I shall not now dwell 
further upon the question of trans- 
mission of energy by alternating cur- 
rents, although it plays an exceedingly 


the system the standard feeder, and 
to keep its pressure constant, say 110 
volts. Each pressure indicator of the 
other feeders was differentially wound, 
so as to receive the pressure of the 
standard feeder as well as the pressure 
of its own feeder. When there was 
any difference of pressure between 
the standard feeder and a given feeder, 
the latter’s indicator needle would 
deflect to one side or the other accord- 
ing as the pressure on that feeder 
was higher or lower than the standard, 
and if the equal of the standard. the 
indicating needle would stand in 


the center. If, then, any indicator 
showed that its feeder was low in 
pressure, some resistance would be 


cut out of its feeder equalizer, and, 
the resistance diminishing, the volts’ 
loss on the feeder would then become 
and thus the feeder could be 
brought to the same pressure as the 
standard. If the pressure of the feeder 
were high, the operation would be the 
reverse. 


less, 
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where there are one or two stragglin 
feeders of great length so located that 
they can not be interconnected With 
the general system so that they may 
be benefited by such connection, jg 
what is known among the Edison 
companies as the *‘* Booster.” The 
‘* Booster ” is a direct-current dynam 
wound for a large current and Jow 
voltage, and is used for raising the 
pressure of the station and of the feed. 
ers which are ordinarily low. The 
‘** Booster” dynamo should be series 
wound and so designed that its voltage 
will be proportional to the current 
passing through it, the speed remain. 
ing constant. Itis connected in series 
with the feeder, whose pressure is to 
be raised, and is belted to or directly 
connected with a motor which drives 
it at the speed for which it is de. 
signed. Its action is as follows: The 
current passing out on the feeder algo 
passes through the field and armature 
of the ‘* Booster” dynamo, and an 
electro-motive force is thus added to 




















Chart No. 1 represents the pressure for 24 hours 
on the direct-current distribution system in the bus 
iness district of Chicag The average deviation 
from the mean pressure is less than one volt 


important part in the distribution of 
electricity by the Chicago Edison 
company. 

Uniformity of pressure throughout 
an incandescent electric lighting sys- 
tem is absolutely essential to commer- 
cial success. Toaccomplish this differ- 
ent methods have been proposed at dif- 
ferent times. Itoften happens that the 
original plan of distribution, laid out 
by the constructing engineer, does not 
meet the requirements, after several 
vears’ growth of the business, for in 
all cities lighting business may local- 
ize at certain special points, and so 
demand a remodeling of the existing 
system of conductors or require some 
means of correcting for the inequali- 
ties of pressure that are due to the 
unevenly distributed load. 

In the Edison systems built prior 
to 1890, it was customary to introdue 


in series with each feeder a resistance 
box with capacity to carry the 


current of the feeder and of 


entire 


resistance 


much greater than that of the feeder 
itself. The resistance box is ym 
monly known as feeder equalizer. 
From the end of each feeder where it 
connected with he mains, a set of 
nressure wires was run back to the 
station and there connected to press 


The method of regu- 
ate the feeder sup 
ant district in 


ure indicators 
lating was to desig 
plying the most import 
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Chart *‘ H” represents the pressure on one of the 
circuits of a single phase, house to house trans- 
former, alteruating system in Chicago. 


With this method of regulation, 
the entire output of the station must 
be at such pressure at the station 
switchboard as will permit the deliv- 
ery of the correct pressure at the end 
of that feeder, the product of whose 
load and resistance is greatest in the 
system. There are some large sta- 
tions in America operating to-day on 
this plan of regulation, notwithstand- 
ing that it is an expensive and trouble- 
some one. Another method of regu- 
lating, which may be emploved where 
the load is fairly well distributed, is 
by cutting out the feeders which are 
high and forcing the current to travel 
through the remaining feeders and 
the mains, thus increasing the fall of 
pressure to the end of the feeders 
which were formerly high. 

The only economical and safe way 
to regulate in a city where the dis- 
tances are not abnormally great, and 
where the load is fairly well distrib- 
uted, is to so design the conducting 
system that it will be self-regulating ; 
that is, so that it will require no 
change of the resistance of 
anvthing of the kind. 

A good conducting system should 
have an ample number of feeders 
reasonably close together, and the 
connecting mains should be of gener- 
ous cross-sectional area. 

A valuable adjunct to a 


feeders or 


station, 
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Chart ‘‘M” represents the pressure regulation of 
an alternatinpg-current system on a long avenue, 
where are used trimary feeders with four 15 k. w 
transformers, the secondaries in multiple on the 
three-wire system 
that already existing on the feeder 
due to the dynamos of the general 
system. As the load on the feeder 
increases, the electro-motive force of 
the ‘* Booster” dynamo __ increases 
proportionately, and adds to that of 
the feeder, thus overcoming the loss 
of pressure due to the increased cur- 
rent in the feeder, which enables the 
feeder to deliver the proper pressure 
at its mains. The ** Booster” maj 
also be employed to raise the pressure 
of a number of feeders which are con- 
nected to an auxiliary bus-bar. In 
this case, the ‘* Booster” would be 
connected between the main bus and 
the auxiliary bus, and would carry all 
the current of the auxiliary bus, rais- 
ing the pressure of it as its load in- 
creases, and decreasing as the load 
decreases, as described in the case of 
the single feeder. 

In some central stations 
more potentials or pressures are used, 
certain dynamos working on a bus- 
bar at one pressure and the other dy- 
namos working on another bus-bar at 
different pressures. 

This method is only economical 
when the dynamos can be worked very 
near the maximum load, which is not 
often the case. In some cities the 
dynamos in central stations, or ma- 
chinery or storage batteries in sub- 
stations, feed into one general system 
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June 
it different points, each station or 
ab station operating at such pressure 
is will deliver the same voltage at the 
feeder end of the mains. This is, 
without doubt, the method to be rec- 
ymmended as giv ing the best efficiency 
and assuring reliability of service 
throughout the system. 

i With the method proposed In case 
lent to any one station, either 
vfire or lack of water supply, the 
hole system will not be shut down, 


\\ ( 

gh station will take its share of 
oad which comes from the shutting 
lown of the disabled station. 

Municipal legislation in all large 
cities requires, and very justly so, that 
the wires for the distribution of elec- 
tricity for lighting and power pur- 
noses should be laid underground. 
The Edison companies throughout the 
ountry use a standard system of un- 
derground, the mains and feeders con- 
sisting of japanned iron pipe, in which 
are three solid copper wires or rods 
insulated from each other and from 
the iron pipe by an asphaltum com- 
pound. ‘hese pipes, or ‘‘ tubes,” as 
they are commonly called, are 20 feet 
in length, the copper conductors pro- 
ecting three inches on each end, 
making the total length of each pipe 
20 feet 6 inches. 

The copper conductors are connect- 
ed together by means of a flexible 
oupling, composed of a stranded cop- 
er cable about eight inches in length, 
and having copper terminals on either 
end, and which are provided witha 
‘ircular opening of such diameter as 
will permit the reception of the cop- 
per conductor of the tube. The cop- 


of accit 


per terminal is heated by the flame 
from a blow lamp. and the copper con- 
luctor is soldered into the terminal. 

After the three couplings are con- 


nected an iron ball clamp is bolted on 
to the tube near the end, and a cast- 
ron, oval-shaped coupling box is laid 
ver the copper joint and fastened 
together by bolts and nuts. The 
oupling box is then filled with hot 
insulating compound, and after this 
has settled by cooling, the box is again 
filled and the opening covered by plugs. 
At each street intersection these 
enter a box. The 
junction box is a evlindrical cast-iron 
box in the centerof which is a cast-iron 
ipright standard carrying three rings 
f flat copper bar. To one of these 
rings all of the positive conductors 
are connected, to another ring all the 
negative conductors, and to the re- 
maining ring all of the neutral conduc- 
tors are connected in a similar manner. 
Many of the junction boxes are fed 
bya feeder direct from the central 
station, the feeder, when Edison tubes 


junction 


tubes 


are used, being laid in the same man- 
her as the mains before described. 
Che feeders In a three-wire system 
consist of three conductors. as in the 


case of mains, with the « xception that 
one conductor 


neutral has usu 


used as a 
] 1 
ally one-third the area 


which is 


I Cross sectio} of either of the two 
other conductors Feeder tubes are 
made in various sizes, from 250.000 


circular mils 
mils. Each fe 


hree 


3,000,000 circular 
tube also contains 
ted copper wires, 
lin each coupling 


small 
Which are conn 
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box to the corresponding wires in the 
next tube, thus making a continuous 
cireuit from the feeder end in the 
junction box at street intersection 
back to the station. At the generating 
station these wires connect with a 
pair of voltmeters, and at the end of 
the feeder they are connected through 
fusible strips to the copper rings in 
the junction box, thus giving in the 
station the pressure or difference of 
potential at the feeder end. By means 
of the junction boxes the system be- 
comes one grand network of con- 
ductors connected in multiple and 
fed at many points by feeders from 
the central station, similar to that of 
a well designed gas or water system in 
a large city. By means of this net- 
work of mains the electrical pres- 
sure is equalized throughout the 
system, and the current is distributed 
properly among the feeders. Every 
mechanical and electrical detail of 
the system is very carefully worked 
out and absolutely interchangeable, 
and it is without question, when ca- 
bles are used for the feeders, the most 
complete, most easily operated, and 
most permanent underground system 
yet devised for the distribution of 
electricity for large cities using a 
direct-current system of 500 volts 
and under. With this system the 
customers are almost absolutely cer- 
tain to have continuous service, as 
they are fed from two points under 
ordinary conditions, and should the 
main in their block burn ont, it 1s 
nearly always possible for the com- 
pany to feed the customers from one 
or another junction box. ‘Ihe method 
of coupling affords a perfect house-to- 
house system of distribution, and 
renders the placing of services a very 
easy and simple matter. The system 
is very easily laid down, and its main- 
tenance compares favorably with other 
methods of distribution. 

The maintenance of good pressure 
regulation at the customer’s meter is 
very much more easily effected with 
an interconnected direct-current dis 
tribution, such as has been described, 
than with the ordinary alternating- 
current central station system, such 
as has been exploited in this country. 

Uwing to the parallel operating of 
direct-current dynamos and distribu- 
tion systems, the fluctuations in the 
pressure, due to change over from one 
machine to another, so prevalent in 
the ordinary American alternating- 
current central station, and so annoy- 
ing to customers, are eliminated, and 
a carefully operated direct-current 
central station should show a pressure 
chart with an average deviation from 
the mean of less than one volt 

It is possible, of course, and often 
the careless practice in direct-current 
stations, to have bad fluctuations of 
pressure at the times of change over, 
and also irregularities at other periods, 
but there is absolutely no excuse for 
their existence in a well operated and 
well planned direct-current svstem. 

The parallel operating of the gen- 
erators greatly simplifies the maintain 
ing of uniform pressure regulation at 
the lamps, since when several units 
are connected to the common bus-bar, 
the regulation for the entire system 


may be effected by careful attention 
to one unit, whereas in alternating- 
current stations, where the generators 
do not operate in parallel, it is neces- 
sary, in order to even approach the 
uniformity of pressure regulation 
which exists in direct-current systems 
operating in parallel, to regulate the 
pressure accurately on each unit, which 
is seldom done in practice. Besides 
the better regulation possible with 
parallel operating of the dynamos, a 
further distinct advantage is derived 
from the economy effected by proper 
division of load among the units in 
the stations, this being particularly 
marked when the distribution systems 
are also interconnected. Each unit, 
irrespective of size, may be usefully 
and efficiently employed at the period 
of maximum load, and the amount of 
idle or uneconomically employed in- 
vestment is reduced to a minimum. 

To illustrate the comparative accu- 
racy of regulation obtainable in an 
interconnected direct-current system, 
and in the ordinary type of independ- 
ent circuit alternating-current system, 
let us refer to the pressure charts 
shown in the enclosed sheets. 

If the engineer designing a system 
employing alternating current in the 
distribution expects to obtain first- 
class pressure regulation, he must 
follow those lines laid down by the 
engineers who have developed the 
modern direct-current distribution 
system. The distribution system of 
mains should be interconnected, form- 
ing one grand network of conductors, 
with large transformers, located at 
points where feeders would terminate 
if it were a low-tension direct-current 
system, and to these transformers 
should be brought the primary feeders 
from the central station, provided 
with boosting transformers or induc- 
tion regulators. Pressure wires from 
the secondaries of the transformers 
should be brought back to the station, 
so that the pressure on the ends of 
the mains may be known and properly 
controlled. Such a system will be 
described to you in detail by Mr. 
Wagner, and Iam sure he will agree 
with me when I say that the single- 
phase, house-to house transformer, 
separate-circuit, alternating-current 
system, such as has been generally ex- 
ploited in this country,has nothing to 
recommend it to the central station 
manager, either from a purely engi- 
neering or financial standpoint. 
although it has fulfilled its mission 
as a pioneer in the introduction of 
electric lighting in scattered districts. 

One of the advantages to be derived 
from the use of direct-current dis- 
tribution, as distinct from alternating- 
current distribution, is the employ- 
ment of storage batteries. ‘They may 
be adopted for use in various ways, in 
sub-stations in outlying districts 
where the load factor of the district 
is very small, in the central stations 
themselves to deliver the entire out- 
put during period of minimum load, 
at the centers of distribution for dis 
charging during the peak, as auxilia- 
ries in rotary transformer sub-stations 
for discharge use at the time of the 
maximum load in the main central 
station. In addition to any one of 
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the various ways which the battery 
may be emploved, it always acts as a 
reserve, guaranteeing the consumer 
good service, in much the same man- 
ner as a bank surplus is a guaranty to 
the depositors in cases of financial 
emergency. 

Storage batteries when installed in 
central stations or centers of distribu- 
tion are usually connected to the 
main bus and allowed to float on the 
system taking a charging current 
from the bus or discharging into the 
bus according to the load on the sys- 
tem, the generating units being 
worked at such load as will insure the 
best efficiency of the entire system. 

Batteries are economically valuable 
in connection with the distribution of 
direct current in systems whose load 
curve has an average peak width of 
not more than two hours, since the 
investment required for storage bat- 
teries to carry the peak having an 
average width of less than two hours 
is less than the investment required 
in steam and electrical machinery to 
do the same work. ‘The storage bat- 
tery also has the same value that ex- 
ists in the case of moving machinery 
as a reserve in meeting sudden in- 
creases of load, provided such in- 
crease of load does not continue for a 
sufficient period to wholly discharge 
the battery and insufficient time re- 
main for recharging before the ordi- 
nary load peak of the system appears 
at the regularly appointed time. Such 
a condition is rarely and I might say 
almost never met with, although in 
rare instances Wwe may approach this 
condition. 

The steam and electrical machinery 
is rated by the horse-power or kilo- 
watt, and the duration of the load 
peak does not influence the value of 
the investment since the machinery 
may be operated for the full 24 hours 
at its maximum capacity. The stor- 
age battery, however, is rated by the 
horse-power hour or kilowatt hour, 
and the investment is nearly directly 
proportional to the number of hours 
during which it discharges the maxi- 
mum capacity, so that if we required 
the battery to be prepared to carry the 
full peak prolonged for seven or eight 
hours every day, the investment in 
battery would be enormous as com- 
pared with steam and electrical ma- 
chinery to furnish the same kilowatt 
hours’ output. Illustrative of such 
contingency, let me refer you to the 
load diagram marked ** D,” represent- 
ing the load in the business district of 
Chicago, December 20, 1897. This 
is a very extraordinary curve, illus- 
trating the limitation of the storage 
battery and the possibility of its being 
rendered ineffective had the early 
morning peak extended to the arrival 
of the regular afternoon peak, with- 
out affording sufficient time for re- 
charging the battery. 

The storage battery has a very dis 
tinct value, which is seldom 
nized and employed to its full advan- 
tage, when located at the central dis- 
tributing point of a system with 
feeders radiating to various points in 
the net work. The battery may be 
provided with two or more end cell 
switches, so arranged that they may 
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be connected in multiple and feed 
into the main distributing feeder bus, 
or they may connect also to one or 
more auxiliary bus-bars with a different 
number of cells in series, feeding into 
each bus, thus providing two or more 
potentials at the center of distribu- 
tion. It will be found that, when 
only one pressure is maintained at the 
center of distribution during the time 
of maximum load of a large district, 
the pressure at the ends of the short 
feeders will be somewhat higher than 
the standard and they will be over- 
loaded, and at the end of long 
feeders the pressure will be lower and 
the feeders underloaded, although 
the pressure variations at other times 
may be negligible. Under such con- 
ditions the storage battery becomes 
exceedingly valuable, for, by arrang- 
ing it to operate at two or more po- 
tentials, the long feeders may be con- 
nected during the time of maximum 
Joad to the auxiliary bus or buses and 
additional current forced over them, 
utilizing their full capacity and main- 
taining a uniform feeder end pressure 
by means of an investment in end cells 
very slight ascompared with the invest- 
ment in additional feeders and mains 
required to accomplish the same result. 

The direct-current distribution sys- 
tem is very much better adapted to 
electric elevator work than the alter- 
nating-current distribution, and, as 
faras I am able to learn, there has 
not yet been developed a commercially 
successful direct-coupled electric ele- 
vator capable of running at varying 
speeds and operated by alternating 
currents, 

The direct-connected electric ele- 
vator is a piece of apparatus which is 
of the greatest value to the central 
station companies, since it is practi- 
cally the key to the isolated plant sit- 
uation, and with its aid we are en- 
abled in a large percentage of in- 
stances to show to the owners of large 
mercantile establishments and build- 
ings a decided saving in the purchas- 
ing from the central station company 
of electricity for lighting, elevator 
und general power service as com- 
pared with the cost of operating an 
isolated plant, using hydraulic ele- 
vators. ‘The immense advantage to 
the central station companies in being 
able tosupply commercially successful 
electric elevator service economically, 
may be realized when we consider that 
there is connected to the systems of 
the Edison companies in New York, 
Boston, Brooklyn and Chicago 15,000 
horse-power capacity in direct-con- 
nected elevators, representing a gross 
income of approximately $375,000 an- 
nually. At the present time alter- 
nating-current distributing systems 
confine us to the use of continuous 
running motors belted or geared to 
the elevator pump or winding equip- 
ment; but such an arrangement is 
not fitted for first-class passenger 
service and is very uneconomical, and 
similar equipments using  direct- 
current motors were in use 10 years 
ago, and have long since become ob- 
solete and have been entirely super- 
seded by the direct-coupled electric 
elevator which operates for approxi- 
mately one-half the cost. 
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The use of low tension constant- 
potential are lamps, connected in 
multiple to the distribution system, 
has made rapid strides during the 
past three years, and in New York, 
Brooklyn, Boston, Chicago, and other 
cities is fast superseding the use of 
series arc lamps wherever the low ten- 
sion mains operate, and the day is not 
far distant when series are lamps will 
be employed only in the outlying dis- 
tricts where there is not sufticient busi- 
ness to warrant the extension of the 
low tension distribution system. ‘The 
competition effected by the Welsbach 
gas burner has done much to develop 
the constant-potential are lamp, and 
it is safe to say that with incandescent 
lighting alone the central station 
companies rendered helpless 
against the improved gas burners ; but 
a successful competitor has been found 
in the use of the three and one-half- 


are 


ampere, direct-current, enclosed are 
lamp, and as proof of this we have 
only to compare the results of the 


central station companies in the large 
cities, where small are lamps 
have been employed, with the condi- 
tions existing in the small 
where alternating-current systems of 
distribution furnish  ineandescent 
lighting only. In the latter places the 
Welshbach light is found to be in 
general and is affecting very 
seriously the earnings of these small 
central stations owing to the lack of 
an alternating-current are lamp, 
which would answer the purpose of 
the small ampere are Jamp used in 
connection with direct-current 
tems. Although very much has been 
done within the last year in the de 
velopment of the large alternating- 
current are lamp, it is still far from 
being in the state of perfection, and 
can not be said tocompare practically or 
economically with the constant poten 
tial direct-current enclosed arc lamp. 
The use of motor cycles and elec- 
tric cabs employing storage batteries 
is becoming more popular every day 
and in London and Paris they are 
used very largely, in Paris an Auto- 
mobile Club having been formed by 
people owning moto! cycles. The 
central station companies using direct 
current will undoubtedly find a protit- 
able outlook for their product aus the 
motor cycle becomes more popuiar, 
and by lecating charging stations for 
the motor cyeles along the central 
station mains the the motor 
cycle will become more ¢ xtende d. 
When we consider the many prac- 
ticaladvantages inherent to the direct- 
current system ol distribution 
add so greatly to the commercial suc- 
cess of a central station company, it 


these 


towns, 


use 


SVs- 


use of 


which 


would seem that the original invest- 
ment required to establish the plant 
and system should not be the only 
question affecting the selection of the 
system to be adopted, 

It is universally conceded by all 


competent and unprejudiced engineers 
that the alternating-current system ot 
distribution in a elosely settled dis- 
trict, which shall approach In come 


mercial value the direct-current dis- 
tribution system, shall be one which 
has for its basis an interconnected 


system of secondary mains, with trans- 


formers of large capacity, and high- 
pressure feeders from the central sta- 
tion to these transformers and gen- 
erators in the station operated in 
parallel, as previously described. 
Therefore the cost of the distribution 
network in the case of the alternating- 
current system will not be less than 
that of the direct-current network, 
and the cost of transformers, high- 
pressure feeders and alternating-cur- 
rent dynamos should be compared 
with the cost of low tension feeders 
and low tension dynamos of the same 
capacity, these forming the only 
points of comparison. ‘The invest- 
ment in each case depends merely 
upon the advantageous location of the 
central station in each individual city. 

I have shown in the early portion 
of the paper that ina large distribu- 
tion system such as exists in Chicago, 
that 75 per cent of the total energy 
supplied to the system is delivered to 
the business portion of the city, cov- 
ering an area of one square mile, the 
stations supplying this territory being 
three-fifths of a mile from its electri- 
cal center. It is therefore self-evident 
that since such a large portion of the 
energy supplied is so nearly adjacent 
to the desirable location of the central 
station that a direct-current distribu- 
tion system should form the basis of 
the general system of the company. 

It seems to the writer that the use- 
ful field of operation for alternating- 
current distribution svstem is not in 
large cities, but rather in the scattered 
suburban residence districts and small 
towns where commercial lighting, ele- 
vator service and general power distri- 
bution forms an insignificant portion 
of the demand, and where the first 
cost of the direct-current installation 
would so far exceed that of the alter- 
nating current system of distribution 
with primary mains and large trans- 
formers for blocks of lighting as to 
make the interest charges so great 
that the property would be rendered 
unremunerative. 

The successful central station com- 
pany of the future will be, as outlined 
in my paper read before the Associa- 
tion of Edison Illuminating Com- 
panies at its last convention, the one 
combining intelligently the use of 
alternating and direct currents. em- 
ploying direct current in the distri- 
bution systems in the thickly settled 
business and residence districts of a 
city and alternating current for the 
distribution systems in the scattered 
residence districts and surrounding 
suburbs. The energy will be gener- 
ated at one or two large condensing 
stations located where water and fuel 
may be obtained at the minimum cost 
and the energy transmitted to the 
various sub-stations located at the 
electrical centers of the distribution 
systems. ‘lhe choice of low-pressure 
direct current or high-pressure alter- 
nating current for the transmission to 
the will depend upon 
their relative distance from the gener- 
ating stations, rotary transformers or 
other forms of current rectifiers being 
employed in the sub-stations which 
supply the direct-current distribution 
networks when alternating currents 
are used for the transmission, 
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TELEPHONE NEWS Ayp 
COMMENT. 


The Camden Telephone Companr, 
of Elizabeth City, N. C., is now thor. 
oughly organized and is ready to begin 
the construction of its long-distance 
lines. 

The Southwestern Telegraph and 
Telephone Company has increased its 
capital stock from $4,000,000 to $5... 
000,000. The liabilities of the com- 
pany are $431,000. 

Telephone connection has been es. 
tablished 
Ipswich, S. D 


between Aberdeen and 
The line will be ex. 
tended on to Bowolli, Roscoe, Eureka 


and other towns west of Eureka. 





The new telephone line between 
Lexington and Rockbridge Baths, 
Va., has been completed, and Lex. 
ington now has direct telephone com- 
munication with Alone, Rockbridge 
Baths and Wilson’s Sulphur Springs, 

The directors of the American Bell 
Telephone Company have voted to 
issue $5,000,000 four per cent 10-year 
debenture bonds, dated July 1, 189, 
A portion of the issue will be used to 
refund $2,000,000 per cent 
bonds falling due August 1, 1898. 


seven 


It is reported that the telegraph 
line which is to be built by the 
Canadian Pacific Railway between 
Montreal and Vancouver will cost 
$250,000. he wire to be used will 
be of copper, 300 pounds to the mile, 
and will weigh about 450 tons. 


At the annual meeting of the stock- 
holders of the Diamond State Tele- 
phone Company, of Dover, Del., the 
following directors were elected: I. 
A. Richardson, R. R. Kenny, Stephen 
Slaughter, George W. Emory, Edward 
L. Jones, Dr. E. S. Anderson, Joseph 
D. Truxton, D. J. Fooks, Charles W. 
Cullen, William T’. Watson, Dr. 6. 
Layton Grier, John A. Clampitt. 


te 


The Vance Electric Company, 150 
Liberty street, New York city, are 
introducing a line of desk and ceiling 
fan motors for direct and alternating 
currents of most artistic design ané 
excellent mechanical and electrical 
efficiency. ‘The direct-current motors 
are designed for 110 to 220 volts, abi 
the alternating desk motors for 7,200 
to 16,000 alternations, 52 to 104 
volts. In addition to the desk aud 
bracket types for both currents they 
have perfected adirect-current ceiling 
fan, but owing to an unexpectedly 
large demand for this type the re 


maining supply is limited. 
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LACHINE RAPIDS PLANT AND THE 
COST OF PRODUCING POWER 
£OR GENERATING ELECTRICITY 


THEREFROM. 


READ BEFORE THE NATIONAL ELEC- 
TRI LIGHT ASSOCIATION, CHI- 
caGO, JUNE 9, 1898, BY W. M’LEA 
WALBANK. 

In order to allow of a fait compari- 


son with other plants, of the cost of 
producing power for ge nerating elec- 
tricity from the Lachine Rapids plant, 
desirable to 


the writer considers it 


ive you a brief outline of the hy- 
draulic as well vs electrical equipment 
of our works. 

The world-renowned Lachine Rap- 
ids, as you are all doubtless aware, is 
situated on the St. Lawrence River, a 
short distance from the city of Mont- 
real. 

The idea of converting the wasted 
energies of these turbulent waters and 


harnessing them for the use and con- 


venience of man was not new. As 
far back as 1866 a company was 
formed, whose object was to erect 
dams and construct large hydraulic 
works about a mile lower down the 
river than the site of the present 


power-house ; their object being to 
induce factories to establish their 
works at the rapids, for at that date 
the possibilities of « lectric transmis- 
sion had not been demonstrated. The 
scheme, however, never materialized, 
ind since that date various projects 
have from time to time been talked 
of, but never matured. 

In the Fall of 1895 the Lachine 
Rapids Hydraulic and Land Company, 
Limited, commenced its operations. 
The directors commenced work only 
after having fully satisfied themselves 
upon the difficulties to be encountered 
and overcome, and carefully studying 
the question of back water, frazil and 
anchor ice, and went in with a deter- 
mination to succeed. 

The company was honestly formed, 
without ‘‘ground floors” or ‘‘sub- 
cellars,” with a bona fide capital, on 
which every share represents one 
hundred dollars (S100) cash. This, 
the writer considers, has direct hear- 
ing on the cost of producing elee- 
tricity, because a company handi- 
apped by what is called watered 
stock, or exorbitant promoter salaries, 
has to pay interest on money it never 
had the use of 

Having therefore 
pany on a solid and firm financial 
basis, the property fronting on the 
Lachine Rapids, and controlling the 
water-power privileges, was secured, 
and operations for the development 
(the water- power commenced. 

The hydrauliv plant consists of a 
main dam and power-house, 1,000 feet 
‘ong, and a wing dam and guard pier 
),000 feet lone. forming a head race 
or basin With an average depth of 12 
feet in low witer. 


formed a com- 


0 
lt 


. l'o secure this it Was necessary to 
vert the Waters of the St. Law rence 
ind lay bar wed of the river for 
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a distance of over a mile, and remove 
over 400,000 cubic yards of rock. 

The main dam, which is constructed 
of a series of isolated cut-stone piers, 
with head gates and stop logs, fur- 
nishing in all 36 flumes and three 
waste weirs, at the same time forming 
foundations for the power-house and 
turbine sheds. 

The total development will, when 
completed, consist of 72 vertical tur- 
bine wheels and 12 generators. The 
wheels connected in series of six, by 
gearing, to a horizontal shaft, at the 
end of which a generator is directly 
connected. ‘The completed power- 
house will contain 12 such sets. ‘The 
whole as shown on the accompanying 
blue prints. 

Of the total installation 48 wheels 
are already in place, and the power- 
house, head race, tail race and dams 
are completed. 

Each dynamo house will contain 
four three-phase General Electric 
alternators, wound for 4,400 volts at 
full load, and two direct-current ex- 
citers at 120 volts. There will be in 
the total installation three such dy- 
namo houses, containing in all 12 
dynamos and six exciters, each ex- 
citer being capable of exciting four 
machines. Each dynamo house will 
have its own switchboard, of blue 
Vermont marble, of the very latest 
design, so arranged that each circuit 
may be operated from the switchboard 
of either power-house. The floors 
are of slate and the building of solid 


brick. The current is generated at 
4,400 volts, avoiding the use of 


step-up transformers, is transmitted 
on iron poles over bare copper wire 
to the city of Montreal, a distance of 
about five miles, to the sub-stations, 
where the pressure will be lowered to 
2.300 volts, and by means of sub- 
station switchboards subdivided into 
the desired units and distributed 
partly through underground conduits, 
and partly by overhead construction, 
throughout the city of Montreal and 
its suburbs, where we find a popula- 
tion of over 300,000 people offering a 
market for light and power. 

Of the total equipment one-third is 
already installed. 

The wheels were tested at the 
Holyoke testing flume on April 16 
and 17, 1897. and developed at full 
gate as follows: 

With a speed of 7614 revolutions, 
discharging 235.33 cubic feet of water 
per second and developing 300.84 
horse-power, showing an efficiency of 
81.32 per cent, which would make the 
total possible output of our power- 
house about 16,000 kilowatts. 

Perhaps the greatest obstacle toa 
fair comparison of electric current 
produced by water-power, as against 
the same current produced by steam, 
is the first cost. In the former case, 
especially if a large water-power is to 
be developed, the expense of the 
whole installation. such as dams, head 
and tail races, etc., has usually been 
made at the commencement, while 
perhaps only a fraction of the power 
thus obtainable is at once used, there- 
fore throwing a very much larger cap- 
ital cost per unit than with a steam 
plant, which need ouly install the 


power necessary for immediate de- 
mand and continue increasing or 
adding thereto, as the demand there- 
for offers. 

In our own case you will notice it 
was necessary for us to spend about 
$1,000,000 in hydraulic development. 
This $1,000,000 is able to furnish us 
over 20,000 horse-power, whereas it 
will be some time before we will be 
able to convince the public of the ad- 
vantages to be deriyed from the use 
of electricity, which is no easy task, 
as any one familiar with the subject 
will bear out. 

The 5,000 horse-power, from acom- 
mercial point of view, will have, for 
the present at least, to be charged 
with all the expense of the hydraulic 
development of over 20,0U0_horse- 
power. 

In estimating the cost of producing 
power from the Lachine Rapids, the 
writer does not take into considera- 
tion the cost of distributing power, 
for this would be the same in either 
case, Whether the prime mover was a 
water-wheel or a steam engine. He 
will therefore confine himself to the 
cost of developing water power and 
delivering that power on the bus-bar 
at the sub-station, exclusive of the 
generator. He will add the cost of 
transmission line from the source of 
power to the sub station in the city, 
because this is directly attributable to 
water-power plants, as it would not 
be necessary In the case of a steam 
plant, unless it were for transmitting 
power from a coal mine to a city, or 
following the practice laid down by 
the Brooklyn Edison company in lo- 
cating their power-house at a point 
convenient for obtaining coal and 
water at reduced prices, using high- 
tension transmission and converting 
by rotary converters at various sub- 
stations. 

There will also be included the step- 
down transformers to bring the press- 
ure equal to that required for local 
distribution; namely, in the neigh- 
borhood of 2,000 volts. 

ITe will also charge the water-power 
with the drop or loss in power from 
the rapids to the sub-station. 

The writer therefore considers, in 
justice to the Lachine Rapids plant, 
it would be necessary to give, first, the 
cost per kilowatt per vear for the por- 
tion of the plant at present installed 
and connected to generators ready for 
operation, and, second, what the cost 
wili be per kilowatt per year when the 
whole water-power development is in 
operation. 

1—The total cost of water rights, 
dams, hydraulic machinery, power- 
house, transmission line, step-down 
transformers, ete., 1s $957,200. 

Power developed, 4,000 kilowatts at 
the generator. Allowing 10 per cent 
loss. there will be delivered at the sub- 
station bus-bar 3.600 kilowatts, which 
is equivalent to $263.83 per kilowatt, 
capital cost. 

This, at 6 per cent, 

would be equiva- 

lowt 60.0.4. .. 815.99 per K.W. 
Depreciation of 

$300,000, which will 

more than cover the 
cost of that portion 
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of the plant subject 
to depreciation, rat- 
ed at 5 per cent and 
spread over 3,600 
kilowatts, would be 
equivalent to...... 
Operating expenses, 
including labor, re- 
pairs, insurance, 
amounts to $10,275 
per annum, which, 


4.17 per K.W. 


divided into 3,600 
kilowatts, is equiva- 
MOG Gc issssecaee 228 per K.W. 


Making a total cost 
per kilowatt on a 
twenty - four hour 
day basis, per year.. $22.97 per K.W. 
2—The total cost per kilowatt with 
the whole water-power plant in oper- 
ation. 
sefore giving these figures the writ- 
er would like to explain that the fig- 
ures herewith quoted are reliable for 
the cost of the completed plant, inas- 
much as the same is at present under 
contract with reputable firms, the La- 
chine Rapids Hydraulic and Land 
Company having a limited time in 
which to order the works completed, 
The total capital cost with seventy- 


two wheels installed will be $1,113.- 
27a. 
Power developed after 


deducting all losses 

will be 13.500 kilo- 

watts at the sub-sta- 

tion bus-bar, equiv- 

went to 882.46 per 

horse-power capital 

cost, which, at 6 per 

cent, represents ( per 

annum) ‘ = 
Depreciation per kilo- 

watt will equal 31.68 per KW. 
Operating expenses, 

including labor, re- 

pairs, oi] and waste 

and insurance, — if 

taken upon the same 

basis as already ex 

isting, will amount 

to 820,455, equiy 


S101 per K.W. 


$4.95 per KW. 


alent to 


Making a total for a 

twenty-four hour 

run per annum of. .88.14 per KW. 

It will be noticed that the operat- 
Ing expenses, as well as the deprecia 
tion per kilowatt, in the latter case is 
very much reduced, and it is 
markable feature how constant 
operating expenses are, even at pres- 
ent, being practically the same with 
full load as with no ioad. 

In connection with these figures it 


a re- 


might be stated that coal used in 
Montreal and vicinity is what is 
known as Nova Scotian coal, and 


costs 33.00 per ton for run of mine, 
The writer would also draw your 


attention to the fact that the capital 


cost cited in each of the foregoing 
cases includes money paid for real 
estate, of which the company owns 
over some 8,000,000 feet, fronting on 
the rapids, intended at some future 
date to form the site of a suburban 
town, and which it is hoped and ex 
pected will return the money expended 
in developing the water-power above 


! 


referred to 
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Electric Light and Power. 


AvuGusta, Me.—The Marancook 
Electrie Light and Power Company 
has been incorporated, with Frank 
Ridlon, president ; John A. Hamblin, 
treasurer ; capital stock, $10,u00, 

LitrLe Rock, ArK.—The People’s 
Light and Heat Company, of Garland 
County, has been incorporated, with 
L. D. Cooper, president; W. IL. 
Perry, J. B. Wood, S. IL. Stitt, John 
(i. Loasdaleand C. FE. tlarrell, direct- 
ors; capital stock, $25,000. 


LAWRENCEBURG, Ky.—Geo. W. 
Dyre, of Princeton, Ky., contem- 
plates the establishment of an electric 
light plant in Lawrenceburg. 


CLovERPORT, Ky .—A company will 
probably be formed toconstruct water- 
works and erect electric light plant. 


St. FRANCISVILLE, La.—Charles 
Weydert and Mr. Smith contemplate 
the establishment of an electric light- 
ing plant. 

ATLANTA, Ga.—A. L. Koutz,Clerk 
County Commissioners, can give in- 
formation concerning electric light 
plant for new Fulton County jail. 





WILLIAMSBURG, Ky.—The Mayor 
may be addressed concerning construc- 
tion of electric light plant, ete. 


Martinspura, W. Va.—The elec- 
tric light plant will be improved at a 
cost of $12,000. 


ALGona, lowa—F. H. Vesper may 
give information concerning erection 
of a $12,000 electric light plant. 


SHEFFIELD, ILt.-—The Sheffield 
Klectric Lignt Company has been in- 
eorporated by T. Sprague, B. F. 
Dewey and W. E. Jones; light and 
power; capital stock, $9,000. 


Cuicaco, Iti.—The Vicksburg 
Klectric Light and Power Company 
has been incorporated ; capital stock, 
¥100,000. Ineorporators: Percival 
Steele, David R. Lamente and C. D. 
Donovan. 

New CastLe, Wyo.—The City 
Council has granted a six-years’ fran- 
chise to C. A. Peterson for an electric 
light plant. 

FRANKFORT, Ky.—The Paducah 
Railway and Electric Light Company 
has been incorporated ; capital stock, 
$200,000. Incorporators : George C. 
Thompson, T. J. Flournoy, George 
C. Wallace and W. I. Paxton. 


Crow Ley, La.—J.K. Barry, Mayor, 
may give information concerning ex- 
tension and improvement of electric 
light plant. 


LourispuraG, N. C.—The Louisburg 
electric light plant has been pur- 
chased by J. VP. Winston, who will 
place same in operation. 

CovinGTon, VA.—The Mayor may 
be addressed concerning erection of 
an electric light plant. 
GA.—A. L. 


’ = 
ATLANTA, Kontz, 


County Clerk, mav give information 
concerning installation of an electric 
light plant in new jail. 


ELECTRICAL REVIEW 


Macon, Ga.—The Macon & Indian 
Spring Electric Street Railway Com- 
pany contemplates the erection of an 
electric light plant. 

BiossspurG, PA.—The electric light 
plant at this place has been completed, 
and is now in good running order. 


New Telephone and Telegraph 
Companies. 


Princeton, Mo.—The Missouri & 
Iowa Telephone Company has been 
incorporated by J. S. Rogers, H. G. 
Orton, E. M. Hyde and others; cap- 
ital stock, $25,000. 


LYNNVILLE, TENN.—The Ameri- 
ean ‘Telephone and Telegraph Com- 
pany has been granted franchise for 
te:ephone system and lines. 


PITTSFIELD, ILL.—-The Pike County 
Telephone Company has certified to 
an increase in capital from $3,500 to 
$5,000. 


Des Mornes, lowaA—Central 'Tele- 
phone Company has been incorpo- 
rated by H. E. Teachout, Hl. C. Han- 
sen and J. W. Hill; capital stock, 
$10,000, 


ScoTLaAND NeEcK, N. C.—The Scot- 
land Neck Telephone Company will 
extend its line to Hobgood. 


PRINCETON, Mo —The Winston 
Telephone Company has been incor- 
porated by II. G. Orton. J. B. Iyde, 


C. P. Rogers and others; capital 
stock, $1,000. 
Hamurxn, W. Va.—The Hamlin- 


Huntington Telephone Company has 
been incorporated by R. R. Wilson, 
C. W. May, R. Sweetland, J. D. 
Porter and others, to erect and main- 
tain telephone lines; capital stock, 
$10,000. 


HeLena, Mont.—Billings & Mus- 
selshell Telephone Company has been 
incorporated by Christian Yegen, L. 
L. Moffett, Geo. Spencer and Geo. 
W. Hondle ; capital stock, $5,000, 


The Montour and 
Columbia Telephone Company has 
been incorporated, to run lines in 
Columbiaand Montour counties; cap- 
ital stock, $25,000. Directors, James 
H. MeDevitt, C. M. Clement, Sun- 
bury; R. K. Polk, T. C. Angle, E. 
Carman, C. P. Haneoek, Danville; 
H. EK. Murty, J. P. Helfenstein and 
W. Hl. Vastine, Shamokin. 


Cuicago, IL. The Bushnell 
an ‘ anv has | sige 
l'elephone Company has been incor- 
porated; capital, $5,000. Miscel- 
laneous incorporators, Joel Lightner, 
EK. E. Johnson, H. A. Cleveland. 


Deer IstAnn, Mr.—The Deer 
Isle Telephone Company is censtruct- 
ing a line from this place to Stoning 
ton and to Oceanville. 


DANVILLE, Pa. 


New Incorporations. 


INDIANAPOLIS. IND.—The Ludlow 
Automatic Tire Alarm Company has 
been incorporated; capital, $50,000. 


Directors: John IT’. Dickson, C. M. 


Zener, John Wocher, Alfred Burdsal 
and I. N. Richie. 


FINDLAY, Onto—The Heckert 
Light Company has been incorporated 
by Henry W. Seney, Charles K. Fried- 
man, Horton C. Rorick, G. G. Fenne- 
berg and Curtis T. Johnson, to manu- 
facture gas generators, on %10,000 
capital. 

ALBANY, N. Y.—The Albany Con- 
struction Company, with a capital of 
$3,000, to carry on a general con- 
struction business, including the 
equipment of buildings, railroads, 
electric lines, power-houses and pub- 
lic works, has been incorporated. The 
directors ure Chas. E. Bibber, of 
Malden, Mass.; Richard NSchermer- 
horn, of Brooklyn, and J. Sheldon 
rost, of this city. 

BrookLtyN, N. Y.—The Home 
Electric Company has been ivcorpo- 
rated; capital, $25,000. Durectors : 
Walter S. Pierce, J. W. ‘Thorne, of 
New York city, and J. H. Mason, of 
Brooklyn. 

CuitcaGo, ItLt.—Iloward Electric 
Company has been incorporated by 
Robert Greer, William Greer and 
James LI. Parker, to manufacture 
electric appliances; capital stock, 
$25,000. 

CLiyDE, N. Y.—Clyde Gas and 
Electric Company has been incorpo- 
rated by L. L. Moses, G. H. Lang, 
C. W. Field, Edward Moir and J. M. 
Moir; capital stock, $40,000. 


PHILADELPHIA, PA.—Penn Elec- 
trical and Manufacturing Company 
has been incorporated by David M. 
Wagoner, Frank C. Hacker, Jesse L. 
Wagoner, Irwin John A. Wright and 
W. F. O'Neill; capital stock, $12,000. 

LAPORTE, IND.—The Munson Com- 
pany has been incorporated with cap- 
ital of $100,000. The directors are 
Wm. P. Everett, John H. Munson, 
Wm. A. Roberts, Peter J. Heldt and 
Leroy A. Stringham. 


New Electric Railways. 


GENEVA, ILL.—The Geneva Lake, 
Syeamore & Southern Electric Rail- 
way “ompany has been granted 50- 
vear franchise to construct a line from 
Geneva Lake, Wis , to Morris, II. 


PREKSKILL, N. Y.—The Peekskill 
‘Traction Company has been granted 
franchise by the village trustees for 
the construction of an electric railway 
through this place. 


K EENE, N. H.—Keene Electric Rail- 
way Company has been incorporated 
by F. H. Whitcomb, E. F. Lane, C. H. 
Hersey, C. J. Woodward. Edward 
(Gustine, F. C. Faulkner, Daniel R. 
Cole, Hiram Blake and others. 

DeELPHOS,On1o—Limaand Delphos 
capital are about to unite for the con- 
struction of an electric railway between 
the two places if right of way can be 
secured. W. P. Rittenhouse, of To- 
ledo, is interested. 

ANDERSON, Inpd.—J. W. Lovett, 
©. W. Hooven, W. IH. Huffman and 
other Indiana men, and Col. C. A. 
MeNair, of St. Louis, have incorpo- 


Vol. 32—No, 95 
rated the Laporte & Michigan Cit 
Electric Railway Compary, with 850. 
000 fully paid-up stock, They vil 
begin at orce the construction of an 
electric railway between these P ints 
taking in a great section of northern 
Indiana. 


Lina, OH10—A movement is op 
foot looking to the building of gy 
electric line to connect this city and 
Delphos by way of Elida and Comer 
which would make 4 line about 1s 
miles long. 

WILMINGTON, DEt.—The map. 
agers uf the Wilmington City Rail. 
way Company have decided to build 
the trolley line between Chester and 
this city over the route of the Phila- 
delphia & Wilmington Turnpike 
Company, and a survey will be made 
at once. 


Increase of Capital. 

HartrorbD, Cr.—IJlartford Electric 
Light Company has increased capital 
stock from $100,000 to $400,000, 

: a aD 
The British Volunteer Electrical 
Engineers. 

The British War Office has made 
an important change in the regula- 
tions for ,efliciency of the Electrical 
Engineers’ Volunteers. By the reg- 
ulations originally proposed, recruits 
were required, in addition to military 
drillsand eight days’ training in camp, 
to attend 78 technical drills. By the 
modified regulations the 78 technical 
drillsare reduced to 12. While this will 
make the work of recruits living in 
London much easier, it will also make 
it quite practicable for men residing 
at a distance from London to juin the 
corps ; they will obtain their purely 
military training with any volunteer 
corps in their own neighborhood, and 
will complete their technical training 
by attending in camp two additional 
days, making, with the eight days’ 
training required from all, a total of 
10 days. 


eee - 
The Underground Trolley in New 
York City. 

The New York State 
Railroad Commissioners granted last 
week two of the applications recently 
filed by the Metropolitan Street Rail- 
road Company, of New York city, 
for authority to use the under trolley 
system on lines operated by it. The 
applications granted cover Columbus 
avenue between 106th and 110th 
streets, and between Fifty-ninth and 
Sixty-fifth streets. The commission- 
ers decided that it would be in fur- 
therance of the public interests to 
grant the applications at once for 
those portions of the company’s lines 
which are used as connecting links 
by other lines operated by the under 
trolley system, 
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[Rindred.... 


[ntevests 


The C. W. Hunt Company, New 
York city, has issued two new cata- 
logues describing that company’s cable 
handling coal and mer- 
the Hunt automatic 


railway for 
chandise, and 
railway. 

The Central Electric Company, 
of Chicago, report a brisk trade on 
the Westinghouse alternating-current 
fan motors. One reason for this is 
ndoubtedly the fact that they are 
carrying large quantities in Chicago 
stock, and hot orders in hot weather 
can be filled immediately. 


The Thomson Electric Welding 


Company, of Lynn, Mass., has 
issued a well illustrated catalogue 


describing its apparatus for the elec- 
tric welding of metals. The standard 
apparatus is manufactured by this 
company for welding a wide variety 
of articles. ‘The catalogue may be 
had free on application. 

The American Electric Telephone 
Company, Chicago, has recently been 
compelled to its 
facturing facilities by securing addi- 
tional floor space and increasing the 
number of employés. Evidently the 
high grade of the company’s appara- 
tus makes it easy to secure a gen- 
erous share of the business. 


enlurge manu- 


| Berlin Iron Bridge ¢ 





The Central Electric Company, | 
of Chicago, report a number of new | 


specialties in their house goods de- 
partment, prominent being a new 
device for electrically lighting the in- 


candescent gas or Welsbach burner. 


It’s a marvelously simple device and | 
will doubtless be appreciated by the | 


trade who have been asking for a 


device of this character. 

The John A. Roebling’s Sons Com- 
pany have issued a novel and hand- 
hanger, which de- 
picts the forward deck of one of our 
attle-ships, with the 
n colors stre aming from 


some advertising 


the military 


mast. The legend *‘It Still Waves’ 

ecupies a@ prominent place. This 
idvertising device is one of the most 
lnique aud artistic that the ELec- 


} fo open 


| anteed free from defects of work or material, | l«eeeeerer 


\merican flag | 


TRICAL REVIEW has received for some | 


time, 


The Sterling Electric Company, | 
Chicago, has found it necessary to 
open a southern oflice, and has ap- 
pointed Mr. II. A. Coit agent for the 


Southwest, with headquarters in the 


Laclede Building, St. Louis. Mr. 
Coit has been engaged in the tele- 


phone business for a number of years, 
and his long experience makes him 
exceptionally well fitted for the posi- 
tion. A complete line of samples of | 
the Sterling company’s products will 
be shown in the St. Lou's office. 


The new power-house now being 
erected by the Portchester Street 
Railway Company, of Portchester, 
N. Y , isa building 45 feet by 84 feet. 
and consists of a boiler-room, engine 
and dynamo-room. The building has 
brick side walls, in which are built 
steel columns supporting a steel truss 
roof. In the engine-room is a travel 
ing crane, arranged so that any part 
of the engines or dynamos on the 
floor below can be readily lifted and 
moved from one place to another. 
The power-house is built im a sub- 
stantial manner, and isa well designed 
modern station in every respect. The 
steel work for this building was de- 
signed and is being erected by the 
‘ompany, of East 








Berlin, Ct. 


A BARGAIN. 


sale a 25-horse-power 


We have for 

. ; ies : | 
horizontal engine (Nagle, Erie, Pa.) 
and boiler for same: only used a short 


Will be sold low. 
Potts & Co., | 
Pa. 


time; good as new. 


Address A. IL. 


Parkesburg, 


Nwite 


has a locking device, making it impossible 
until full tension of spring is | 
obtained; this prevents dragging and insures 
an absolutely instantaneous break. All 
parts interchangeable. Every switch guar 





THE 


ld! 


Ask for photograph and prices, 


R. C. DEMARY, 


133 ERIE COUNTY BANK BUILDING, 
BUFFALO, N. Y. 


COOKMAN ELECTRIC CO., Baltimore, 





Site suitable for Power-House 
or similar use to lease for long 
term of years. Ground 84x84, 


| within one block of BROADWAY, 
NEW YORK. Fronting on three 
streets, more ground adjoining 


!s high and 


could be acquired. 
dry, permitting basement thirty 
feet deep. Basement could also 


run under sidewalks of all three 


fronts. 


Apply to 
HAWLEY & HOOPS, 


271 Mulberry Street, New York. 


IRON ROOF 
FOR SALE. 


Width of building, 155 ft , out to out, 
divided into a center span 66 ft., witha 
wing on each side 43 ft., 6 in.; total length 
of the building, 850 ft. This buildivg is 
designed with brick sides and gable walls, 
with iron roof trusses and iron supporting 
columns; origivally bui t for an iron foun 
dry, but owing to the failure of the pur- 
chaser is now off: red for sale at a bargain. 
Is admirably adapted for a foundry for 
light or heavy castings, mactine shop, car 
barn, or for any other general manufactur 
ing purposes We guarantee the iron work 
new, building never having been 





as good as 
used 
Apply to 
THE BERLIN IRON BRIDGE COMPANY, 
EAST BE7LIN, CONN. 


EUGENE MUNSELL 
& (0., 


INDIA AND AMBER 
218 Water Street, 
I 17 ‘Lake Street, 


MICA vz: 


In any shape or pattern Write for Samples & Prices 








Sizes and 


heron 
Write 


} jlesand ee itions 


for sam- 


MG 


158 WILLIAM 


A. 0. Schoonmaker 


ST., NEW YORK 





J.C. WHITE & COMPANY, 


INCORPORATED. 
ENCINEERS, CONTRACTORS, 


29 BROADWAY, NEW YORK,N.Y. 
EQUITABLE BLOC., BALTIMORE. 





DIRECT-READING AMMETERS 
VOLTMETERS, 


ie Like cut, reading Soom O00 38, 
y at $1.50each. 0-25 at $5.00 each. 


Cherry Electric Works, 


26 &27 3dAvenue, NEW YORK. 














Telephone Induction Coils, Ringerand Bridge Bell Magnets, Drop Magnets, etc.,etc., also 
CAS LICHTINGC SPARK COILS, 


~THE VARLEY DUPLEX MAGNET C0., 


138 Seventh Street, Jersey City, W. J. 








Antomatic Motor-Driven Starter, For Le 


vuistana, Vincent Gray, New Orleans 


Engineers and Contractors 


Desiring a theroughly reliable Automatic Starting Appa 
ratus for electric pumps, elevators and other intermittent work, 
can not do better thas send for our catalogue of Motor-Driven 
Starters and specialties 
delicate mechanism, 
release under all conditions 


Automatic Switch Co., 


For New York City and New Jersey, D 
For Mich , Wis 


No dash-pots, shunt magnets or other 


yet automatic start and instantaneous 


Baltimore, Md. 


H. Darrin. Vanderbilt Bidg., N. Y 
t., Ind., and lowa, Haraing & Hammer, Marquette 
Bidg., chicago 








HOUSE GOODS 


PARTRIC 


12550 





2nd. St. 





ARTEReWILKINS: 


PHILA.e - 


-A SPECIALTY- 


MANUFACTURERS 
Av® DEALERS: 


GENERAL ELECTRICAL SUPPLIES 





CAN I BEGOME AN ELEGTRIGAL ENGINEER 


For our free book, entitled “Can I Become an Electrical Engineer?” address 


The Electrical Engineer Institute of Correspondence Instruction, 


CONDUCTED UNDER THE 


Generali Manager, 


Herman A 


Strauss, E. E., 


AUSPICES 


OF 


“THE ELECTRICAL 


ENGINEE 


120 Liberty Street, 


mR.” 
New York, U. 8. A 
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lectvical.... 


~S [Per 


[Specially reported for this journal by E. S. 
Duvall, solicitor of patents, Loan and Trust Build. 
ing, Washington, D.C. Copies of any patent may 
be secured for 10 cents each.1 





ISSUED JUNE 14, 1898. 


605,478 Automatic stop mechanism for 


eon presses; G. Gibbs, Milwaukee, 
is. 
695,498 Incandescent electric. lamp; O. 
H. Michaelson, Charleston, W. Va. 
605,503 Electric railway; A. J. Mox- 


ham, Lorain, Ohio —In an electric railway, 
the combination of the crossing track rails, 
the contacts adjacent thereto, and the hand- 
operating switch in series with said con- 
tacts. 
System of electrical dis- 
tribution; CP. Steinmetz, Schenectady, 
Y.—A dynamo electric machine, having 
out-of-phase coils connected to three col- 
lector rings, and the remaining terminal 
of one coil connected to an intermediate 
point on the second coil, and a fourth col- 
lector. ring likewise connected to the inter- 
mediate point in the last-named coil. 

605,548 Eleetric recording instrument ; 
C. L. Jaeger, Maywood, N 

605,575 Carbon transmitter; G. W. Goss, 
Kokomo, Ind.—In a carbon transmitter, the 
combination of a carbon-holder having a 
chamber to receive the powdered carbon, 
and a stirrmg device disassociated from said 
carbon-holder and arranged in said chamber 
to agitate the powdered carbon therein, 
without affecting the adjustment of the 
carbon-holder. 

— Te'ephone circuit and apparatus; 
M. G. Kellogg, Chicago, 

605,592 Letter-box ; M. J. 
ingtou, D. C.—In a letter-box, and in com- 
bination with electricai circuits made and 
broken therefrom, a signal-box, oppositely 
disposed electro magnets in the signal-box 
in said circuit, a pivotally supported arma- 
ture between the poles of the magnets and 
formed with a sector rack on its free end, 
a pinion journaled to mesh with the said 
rack, an arm on the journal of the pinion 
formed with an inverted cup on its free end, 
end a lamp iv the path of the cup. 

605,594 Telephone receiver; P.C. Burns. 
Chicago, U1.—In a telephone receiver, the 
combination with the permanent magnet 
aud its accessories of the insulating disk se- 
cured to the heel thereof, the sleeve adapted 
to slip over said disk, the screw-threaded 
‘ollar, the adjusting ring, the stop screws, 
the diaphragm and the diaphragm cap 

605.598 Electric elevator: H. Cochrane 
Chicago, Hl—The combination with the 
compound electric motor of a brake there 
for, a brake-magnet provided with a series 


605,525, 605,526 





Wine, Wash 






N & SION. 


KLEIN’S ‘CLIMBERS 


Connectors’s, Linemen’s 
and Construction Tools 
4 COA THI Free... 2" Send for one 
MATHIAS KLEIN & SON, 


87-89 “4 Van Buren St., . Chicago, Ills. 









and switching apparatus 
for cutting the starting resistance into and 
out of the armature circuit, for cutting the 
series field coils into and out of the circuit, 
and for cutting 4 resistance into and out of 
the shunt field circuit 

605,615 Ore stamp; D. M. 
adena, Cal.—The combination 


and shunt winding, 


Smyth, Pas 
with the 


| stamp and the electro-magnets for actuating 








the same, of a switch that is actuated by an 
upward movement of one stamp to change 
the circuit connections for raising anothet 
stamp. 

605,659 Automatic ap] 
phone switchboards; J. H 
Germany, 


yaratus for tel 
West, Berlin, 


Insulating electrodes for electric 


605,661 
vas lighting burners; A. L. Bogart, Ja 
maica, N. Y.—In an electric igniting d 
vice, the combination with one of the elec- 


trodes formed of a metal wire or strip, of an 
insulating shield through which said wire 
or strip is threaded. 

605,663 Electric railway ; 


605,664 Combined train -.arresting and 
signaling mechanism for U ler tric railways ; 
C. H. Davis, New York, 

606,665 Electric meter; < Duncan, Fort 


meter provided 
coils exterior to 


Ind.— An electric 
armature 


Wayne, 
with an annular 


the armature connected in circuit, a cross 
shaped magnetic core within the armature, 
coils on two poles of the core, also con 


nected in circuit and closed circuits on the 
other poles of the core 

605,670 Telephone switchboard system ; 
F. C. Hughes, Detroit, Mich. 

605,688 Selector signaling system; T. C. 
Drake, Malta, Ohio. 

605,695 Secondary 
Paris, France--In an electric 
or storage battery, the combination with the 
body of active material of an enclosing 
fabric of asbestos, an outer covering or en 
closure of perforated neutral material and 


battery ; C. Brault 


cross-rods, or bars, lying in openings in th 
active material, their end being connected 
to the neutral plates by a solvent of the 


materi+l of which said plates are composed 
605,714 Electric arc lamp; D. Higman 
3oston, Mass. 
605,765 Apparatus for supplying or 
measuring currents of electricity ; 

—The combination of clock 
work and their adjuncts, with mechanism 
for cutting off the current supply and means 
for simultancously stopping the clockwork 


605,795 Automatic electric tire-alarm; H 
A. Olsson, Quincy, Mass 
65,798 Electric railway signal; C. L 


East Windsor, Ct.—In a railway 
system, a slide, a trolley carried by 


Renrew 
signal 


THE BRADY MAST-ARMS, 


T. H. BRADY, New Britain, Conn., 
Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
for Construction 
and Prices fur- 


other Specialties 
Work. 


mished on application. 


Catalogues 





GROFTON STORAGE BATTERY G0. 


J. K. PUMPELLY, Manager. 


VERY LIGHT BATTERIES 


A SPECIALTY. 


327 DEARBORN STREET, CHICAGO 





accumulator, | 


| 


said slide, an inverted V shaped recess in 
said slide, and a pin projecting into said 
recess. 
605,814 Electric railway system ; HI. A, | 
Chase, Boston, Mass.—In a conduit system 
for electric railways, a conduit and parallel 
guide having branches connected by a 
bridge, whereby a trolley may run from a 
main conductor upon a branch conductor 


605,824 Electric railway ; R. M. Hunter, 

Philadelphia, Pa 
605,832 Telephoue 

Sundberg, Worcester, 


transmitter; W. 
Mi iss. 


* TELEP BEEN MAKING 
20 YEARS, NOT CHEAP BUT 
SERVICEABLE AND FULLY GUARANTEED. 


CIRCULARS FURNISHED. - | 


fe o| 
OF N= Viavvct ELectRIc @ 


BALTIMORE. MD.,U.S. A. | 


a WAR 
IN PEACE 


the most rapid and direct 
method of communication is the 


TELEPHONE SERVICE, 


New York is the best telephoned 
city in the world. 

The immense facilities of its 
unrivalled telephone system are 
constantly available for 


.-. $90 a year... 


The equipment of all stations is uniform, 
the cost of the service varying only with 
the amount of us« | 

NEW YORK TELEPAHONE COMPANY | 
18 Cortlandt, 15 Dey, 952 Broadway, 115 W. asth 
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‘MAIL 


Learned by study at home in your spare WP rOROUG, 
time. Able instructors Superior text- Bench 


books free. Fees moderate. 


$2 in ADVANCE and $2 a MONTH 


Pays for a College Education at Home. 


Established 1891. 3¢ 3.000 students and gradu- 
Courses in Electrical, Mec! al or Civil En 


ates. 
gineering; Mathematics C emistry : "Maine Archi- 
tectural or Mechanical Drawing; Surveying: Plumbing; 


Pattern Shrafting Prospecting; 
Book-Keeping ; Shorthand; English Branches. 

Ret sferences in eve ry city and town. All who study 
guaranteed success. We have helped thousands 
to better positions. Circularfree. State subject 
you wish to stady. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Box 1003, Scranton, Pa. 


Arc ae ; Metal 


WM, WURDACK, 
Electrical Engineer 


AND 


Contractor, 
No. 19S. 11th St, ST. Louis. 


Western Agent: 

Triumph Dynamos. 
Triumph Motors. 

Triumph Power Cenerators. 





ASOOS DeSeOSCCOE. SESCDOSS SOROS OS DORs erences 


A $7.00 : Given Free 
BOOK of i"). 
EUGENE 
FIELD’S 


Sw. & = 
Zt 





SECT SOSSODOOT -00000600000000000000088 


tifieat ‘ 
t» the ¢ 
t 
GF fete Peover Poet 
Handsomely nic But t t 
trated by tl but t 
two of the W tist ' 
Greatest Artist 
1 th 
Address 


EUGENE FIELD MONUMENT SOUVENIR FUND, 
180 Monroe Street, Chicago, Il! 
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Mention this journ t ir t t 1 


PATENTS tax 


COPYRIGHTS 
EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 
























Some time connected with the late 
Benjamin Butterwerth, before he retired 
from | ‘tice to assume the office of Com. 
missioner of Patents. 

Prompt attention given to or matters before the 
Patent Office anc eo plicati 7 patents prepared 
here at Washington from sketches, photos, or 
models, in amanver to give highest satisfaction and 
with less expense than you will incur elsewhere 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you can 


save the expense of having two by commun'cating 
directly with me 


LOAN AND TRUST BUILDING, 


WASHINCTON, D. C. 











LEONARD F. REQUA, General Manager. 


RUBBER COVERED 


| 
WIRES AND CABLES | 
FOR EVERY SERVICE. | 


For Underground, Aerial and Submarine | 
use, “Safety”’ wires and cables have the in- 
dorsement of some of the largest users in the United States. | 
Write for our booklet containing the experience of users. 
THE SAFETY INSULATED WIRE & CABLE 


225 to 239 West 28th Street, New York. 


CO., | 




















Bargains in Dynamos, Engines, Ete. 


Direct current dynamos of 350, 700, 725, 800, 
Alternating-current dynamos of 7: 
Arc dynamos, 20. 24, 
Engines, 50 
Boilers, 100, 2 





), 375 and 500 horse-power 


Heaters, 150 and 2,000 horse-power. 
Pumps, all sizes 


GHIGAGO EDISON GOMPANY, 


810, 900, 1,075, 1,350, 1,610 and 
50, 900, 1,800 and 2,000 light capacity 
30, 40, 50 and 60 lights, both 1,200 and 2 

. 85, 100, 115. 125, 150, 175 and 200 horse- power 


2,500 light capacity 


2,000 candle-power 


Write us for Price-list No. 2 


to make room for larger units. 


This apparatus has been removed from our own Central Stations 


can guarantee it to be in thoroughly 


1399S Adams St., 


We therefore know its history and 


good operative condition. 


CHICAGO. 
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WE 


Are the largest 
contractors to 
| the U. S. Cov’t 
for Submarine 
Cables... 





TANDARD 
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Chicago, Ill. 











FOR RUBBER 
INSULATION... 


TRADE MARK. 


OKONITE WIRES, 
OKONITE TAPE, 
MANSON TAPE, 
CANDEE W.P. WIRE, 


FOR LIGHTING AND POWER. 


Int URONIE GO, Lf 


CENERAL WESTERN ACENTS: (POSTAL TELECRAPH BUILDINC) 
CENTRAL ELECTRIC CO., 


253 BROADWAY, New YorK. 
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DIEHL FANS 


FOR ALTLIL CIRCUITS, EXCEPT ALTERNATING. 


Our Ceiling Fans and Electroliers are the RECOGNIZED STANDARD of the Wot 











OUR DESK AND BRACKET FANS 
ARE BUILT OF THE FINEST 
MATERIAL AND HAVE 


_ HIGHEST EFFICIENCY 


OF ANY ON THE MARKET. 
x eo 
WRITE FOR CIRCULARS 
AND PRICES 


— ON — 


CEILING FANS, COLUMN FANS, COUNTER-COLUMN FANS, DESK FANS, BRACKET FANS, EXHAUST FANS. 


SHOWROOMS: | ence 56 Yan Buren See DIEHL MANUFACTURING CO., 








ng: 
































BOSTON, 128-132 Essex Street. ELIZABETHPORT, 
4 AMAAAAAAAAAA AAAAAAA> 
2 +. 
: For All Standard . C Seer : 
< Voltages : \ S STANDARD 2 > 
> 60 or 125 Cycles Iternating urrent < ELECTRICAL ® 5 
> APPARATUS 
7 E Fihewo® > 
a > 
i 4 NCLOSED Arc LAMPS => | 
i ¥ \ > 
: a < 80 to 100 Hours’ Light . , 
> with One 9', inch Carbon Sy < ; ' an 
“4 ‘ > 
<4 “a * ‘ i , 
; General Electric Company WW: F 
: Double Globe Single Globe and Reflector , 
2 oo Sales Offices in All Large Cities of the United States. SCH ENECTADY, N. Y. oo < 
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. . . - 
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aly Purses 


A desirable adjunct to 
a well equipped 


RAILROAD 


when made 


WEATHER- 


PROOF as this one is. 


Send for Catalogue. 


— | 





We make from the stump, every 
part of our large assortment of 








TELEPHONES, 


DISTRICT 
TELEGRAPH, 


FIRE ALARM 


AND 


TROLLEY SYSTEMS. 














Viaduct Company, 
BAL/TIMORE. 








PASS & SEYMOUR,‘"* 





BEST and 
CHEAPEST | 
JUNCTION 
BOX 


on the 


MARKET... | 


Write for Prices. 


=a 


U. S. A. 


F. M. HAWKINS, Agent, 23 Dey Street, Havemeyer Building, New York. 


| 


| 


| 
| 


| 
ACUSE, N.Y,, 


THE 


ELECTRICAL NOVELTY MFG. sf CONSTRUCTION C0. 


Ward's Patemt Door Openmer. 
Pam Motors. 


INVENTIONS DEVELOPED. 
Write For Information. 


116°118 Green St., BROOoOBRLIYN. N. Y. 





NAME —_—__—"— | i 
Blectrical 


Review” || 
WHEN WRIT NC TO ADVERTISERS. 












“MUNIGIPAL OWNERSHIP, q 





VERSUS | 

WITH Full of Life and Even Temper! 

LEGAL AND EDITORIAL OPINIONS, TABLES SMALL 

AND COST OF LIGHTS, AS FURNISHED BY 6 SPrRPrPRIN GS Oo 
PRIVATE COMPANIES AND MUNICIPAL ; OF EVERY DESCRIPTION BADE BY 
PLANTS, WITH LIST OF MUNICIPATI Q THE WALLACE BARNES CO. | 
PLANTS THAT HAVE BEEN SOLD OR was Bassvor. Com. U. 8. A. ‘ 
ABANDONED CONTAINING ALSO ESTaBLis 18 f | 
A COMPARISON OF ENGLISH | i FLAT OR ROU ND WIRE, STEEL 

AND AMERICAN GAS AND =m, § one ae 


mer of h igh grade COLD | 
R¢ LLED STEEL kept in stock, | 
003 to .049 inch thickness. 


Springs enameled or plated. mn 
rempering done * — ad notice. | 
Ribbon steel n ame le to orde 

Send samples anc a write for 
[quota otations 


2 © 


RAILWAY PLANTS.” :: 





By M. J. FRANCISCO. 


Fifth Edition, with statistics to date. Pamphte at 
form, 150 p age *s, price, 50 cents. Sent post 
age free, on receipt of price », by the 


ELECTRICAL REVIEW PUBLISHING CO., 


TIMES, BUILDING, NEWZYORK. 
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W. H. HOLCOMB A. P. HOPKINS 
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Railway Ties, Telegraph Poles, Paving. 





hii 
3s5 DEARBORN STREET. CLECED Cx 





. Ay “ ; \ . - 
WE BUILT, EQUIPPED, AND OPERATED THE SUBUR- 


BAN RAILWAY IN CHICAGO (OVER 50 MILES OF THE 
HEAVIEST ELECTRIC RAILWAY) WITHOUT THE SALE Or 


tes “romans. STREET RAILWAY TIES A SPECIALTY. 





NoWELTY ELECTRIC Co. 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND 


Agents for 





FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 





APPARATUS FOR 

ARC, DIRECT-CURRENT AND 

INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 


ALTERNATING 





McINTIRE’S PATENT 


S Special Connectors for Harp-Drawn CoPPER 


THE = AW. ROENTGEN- UGH Tos TUBES. IRE, All Sizes. 


OLED TARGETS -:: OxY Fused Wire, Fused Links and Strips. 


CONNECTORS AND TERMINALS. 


[Transformers 


EFFICIENCY—THE HIGHEST. 
REGULATION—CLOSEST. 
GORE LOSS —SMALLEST. 


Guaranteed against burn. 
outs of any kind, including 
lightning, for two years. 
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ELECTRICAL MERCHANDISE 
OF EVERY DESCRIPTION. . 
MADE BY... -+s ese 


BIBBER-WHITE COMPANY 
BOSTON. 








| 49 FEDERAL STREET, 











“CELE; 


NeW TRADE 


HIGHEST EFFICIENCY. 
SMALLEST CORE LOSS. 
CLOSEST REGULATION. 
PERFECT VENTILATION. 
GUARANTEED against 
Burn-out for TWO YEARS. 


semad for particulars to 


MOLONEY ELECTRIC CO. 
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POWER ~ DIFINITION -: *LONG LIFE. 

KIRMAYER-SOELLING, BOSTON, MC MCINTIRE 00,13 a 16 Franklin Sire, No. GN. 42th Street, ST. LOUIS, U.S. 
DRILLS, "oO Oz = FILES, 
REAMERS, - SAWS, 
TAPS, HAMMACHER, SCHLEMMER & CO., WRENCHES, 
ETC. 209 Bowery, New York. ETC. 
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INCANDESCENT 
LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


TraE ESPvVChEeEYV=E apartament CcoO., 


























stock and can fill orders promptly. 


power lamps of any voltage, from 45 to 125, 
for $2.16. We are also manufacturers of 
absolute cutout hanger-boards, spark arresters, 
dynamo brushes, commutator compounds. 


THE K. & W. COMPANY, Pittsfield, Mass. 


NEW YORK OFFICE: Western Representatives 
120 Liberty Street. MEYSENBURG & BADT, 
1504 Monadnock Block, Chicago 


HART FLUSH SWITCH, 
with plate removed. Adapted to ur I]lustrated Catalogue will be mailed on ap- 
fit covers usually used for ‘‘push”’ 
switches 


plication. 


24.44444444444444444444 


The Hart & Hegeman Manufacturing Co,, 


108 HIGH STREET, 


HARTFORD, CONN. 


Monadnock Building, Chicago. “ - Cleovelana., Oh1o0 
cs 
} H 
e 
7 “ 3 ARE MAKING 
: 
; The 3 
3 INCANDESCE — 
a ° ; 
; of a Switch 4 As the result of long experiment and study, 
os $ an incandescent lamp was developed which 
4 was at once recognized by electricians as 
The central station manager or owner of a central $ being a step in advance of anything yet pro- 
lighting station, who has a number of switches in b 4 duced. This step in advance was because 
constant use, can not properly estimate the ‘* cost” 4 the lamp showed a greater sustained candle- 
of a switch by price paid for it. $ power for longer time than had heretofore 
A switch that will keep in good order for years is > 4 been possible. A large factory was built and 
; much cheaper than a switch that is constantly 4 equipped for the manufacture of these lamps. 
getting out of order—even if First cost of the better $ The lamp we are speaking of is the ‘“‘I lardy 
switch is a trifle more. True cost is only arrived at b 4 lamp. 
by adding ‘‘repairs to switches” account, to first ; SUSTAINED CANDLE-POWER IS THE"STRONG POINT OF THE 
7 
cost. 
- , Oe oD) 
i When you put facts and figures together, you ’ 
' will find it profitable to specify ‘‘ Hart” Switches, ; 
; and to insist on getting them. : aii 
. If you have never seen a “Hardy” incandes- 
7 Electrical Supply Houses carry Hart Switches in ‘ - ae . ae 
} cent lamp, we will send one dozen 16-candle- 
’ 
> 
) 
) 
> 
, 
’ 
, 
’ 
. 
; 
7 
’ 
) 
’ 














WALKER GOMPANY, THE H. B. CAMP COMPANY’S 


ssoraic macwineny, HTRIFIED CLAY CONDI 


For Underground Telephone, 
Telegraph or Electric Light Wires. 


This conduit {s made of vitrified clay, standard 
size, three inches internal diameter. We can make 
any size or multiple of ducts desired. Laid with 
our patent Mandrel, a perfect alignment is insured. 
We claim for strength, economy, durability, sim 
plicity, cheapness and perfect insulation it is the 
best. In use by the most prominent companies 
Any information cheerfully given 





“The Sun Never Sets on Walker Apparatus.’ 


CARBON SPECIALTIES 


Battery Cyliaders, Telephone Transmittex 
Carbons, Carbon Brushes and Electric 
Light Carbons. 


SOLAR CARBON & MANUFACTURING CO. 


339 FIFTH AVENUE, PITTSBURCH, PA. 





Write for Catalogue. 


MANUFACTURED BY 


THE H. 8. CAMP COMPANY 
AULTMAA, OHIO. 
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Alternators. 
Warren-Medbery Co. 
Arc — (See ** Lamps."’) 
Arrest 
= SThentete Electric Co. 
Batteries, Primary. 
Bunnell & Co., J. H. 
Jahl & Co 
Peru Electric Mfg. Co. 
toche, Wm. 


Batteries, Storage. 
Crofton Storage Battery Co. 
Electric Storage Battery Co. 
Sipe & Sigler. 


Battery Material. 
Bunnell & Co., J. H. 


Bells. 
Hoitzer-Cabot Electric Co. 
Ostrander & Co., W 


Belt Dressing. 
Dixon Crucible Co., Joseph. 


Boilers. 
Abendroth & Root Mfg. Co. 
Babcock & Wilcox Co., The 
Stirling Cu., The 


sooks, Technical. 
Electrical Review Pub. Co. 


Bridges, Floors, Cranes (Iron). 
Berlin Lron Bridge Co. 


Brushes, Dynamo. 
Crown Woven Wire Brush Co. 
K. & W. Co. 
Perfection Supply Co. 
Washington Carbon Co. 


Buildings and Roofing (Iron). 
Berlin Lron Bridge Co. 


Cable Hangers. 
Standard Underground Cable Co 


Carbon Points. 
Faraday Carbon Co. 
National _ Co. 
Reisinger, Hu, 
Schiff, Jordan v4 ‘Co. 
Solar Carbon & Mfg. Co. 
Washington Carbon Co. 


Cars. 

Stephenson Co., John. 
Castings. 

Davis & Ludwig Foundry Co 


Chemis 


pene husetts C hemical Co. 


Circuit Breakers. 
Cutter Electrical & Mfg. Co. 
Ward Leonard Electric Co. 


Coal Mining Machinery. 
General Electric Co. 


Commutator Bars and Repairing. 
Forest City Electric Works. 
McLennan & Co., K 


Condensers (Electric). 
Marshall, Wm. 


Conduits. 
Eppinger & Russell Co. 
Lehigh Valley Creosoting Co 
Sprague Electric Co. 
The H. B. Camp Co 


Connectors and Terminals. 
Metntire Co., The C. 


Dynamos and Motors. 
Central Electric Co. 
Eddy Electric Mfg. Co. 
Fort Wayne Electric Corporation 
General Electric Co. 
Rochester Electric Motor Co 
Sprague Electric Co. 
Stanley Electric Mfg. Co 
Walker Co. 
Westinghouse Electric & Mfg. Co 


Electric Locomotives. 
General Electric Co. 


Electric Novelties, 
Rodrigues, M. R. 


Electrical Instruments. 
Centrat Electric Co. 
General Electric Co. 
Keystone Electrical Instrument Co 


Electrical Supplies. 
Bibver-Wuite Co. 
Bunnell & vv., J. H. 
Central Klectric Cv. 
Electrical Appilauce Co. 
Hoizer-Cavbot Electric Co. 
Jahl & Vo. 
K. & W. Co. 
Novelty Electric Co. 
Partrick, Carter & Wilkins. 
Peru Electric Mfg. Co. 
Reading Electrical Mfg. Co. 
Royce & Mareau. 
Western Kiectric Co. 


Engineers and Contractors. 
Naugle, Holcomb & Co 
New England Engineering Co. 
White & Co., J. G. 
Wurdack, Wm. 


Engines, 
Armington & Sims Co, 
Ball & Wood Co 
Bullock Mfg. Co., M. C 
lde & Sons, A. L 
Monarch Mfg. Co. 


Fans and Fan Motors. 
Central Electric Co. 
Diehl Mfg. Co. 
Edison Mfg. Co. 
General Electric Co. 
Marietta Mfg. Co. 


Fixtures, Gas and Electric, 
McKenney & Waterbury. 


Fuse Wire and Links. 
General Electric Co. 
McIntire Co., The C 


Gas- rLightin Apparatus. 


Bogart, 


Globes, aden, Etc, 
Frink, 
4 Bauke ite Co. 


Graphite. 


Dixon Crucible Co., Jos 


House Goods. 
Central Electric Co. 
Ostrander & Co., W. R 
Partrick, Carter g Wilkins 


Incandescent Lamps. 
(See ** Lamps.”’) 


Instruments (Testing and Recording.) 
Bristol Co., The 
General Electric Co 
Keystone Electrical Instrument Co. 
Westinghouse Elec tric & Mfg. Co. 


Insulators and Insulating Material. 
Central Electric Co. 
Empire China Works 
Standard Paint Co 
Standard Underground Cable Co 
Sterling Supply & Mfg. Co. 


Junction Boxes, 
Vard Leonard Electric Co 


Lamps, Arc. 
Diehl Mfg. Co 
Fort Wayne Electric Corporation. 
General Electric Co. 
Jandus Electric Co 
Standard Thermometer &}Electric Co 
Walker Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


Lamps, Incandescent. 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co 
General Electric Co 
K. & W. Co 
Lynn Incandescent Lamp Co. 
New York & Ohio Co 
Sawyer-Man Electric Co. 
Westinghouse Electric & Mfg. Co 


Lightning Arresters., 
General Electric Co 
Westinghouse Electric & Mfg. Co. 


Machine Tools. 
American Tool Works Co. 
Garvin Machine Co. 


Magnets, 
Spiitdorf, C. F 
Varley Duplex Magnet Co. 


Mast-Arm 
Brady, ‘I. Ri. 


Mica. 
Munsell, Eugene. 
Schoonmaker, A. O. 


Patent Solicitors. 
Duvall, Edw. 58. 


Pattern Letters. 
Wells, Heber. 


Platinum, 
Baker & Co. 


Poles, Brackets, Pins, Etc. 
Central Electric Co. 
Central Mfg. Co 
Locke, Fred M. 

Naugle, Holcomb & Co 


Porcelain Manufacturers. 
Empire China Works. 


Rail Bonds. 
Forest City Electric Co. 


Railway Specialties (Electric). 
Central Kiectric Co 
Electric heutanes’ C ompany. 
General Electric Co. 
Novelty Electric Co. 
Sterling Supply and Mfg. Co. 
Vulcan Foundry Co. 
Walker Co. 
Western Electric Co. 
Westinghouse Elec. and Mfg. Co. 


Reflectors. 
Frink, I. P. 


Rheost 
Ww z —_— Electric Co 


Schools. 
Electrical Engineer Institute of Cor- 
respondence Instruction. 
International Corresp. Schools. 
Rose Polytechnic Schools. 


Second-Hand Apparatus. 
Chicago Edison Co. 


Steam Engine Stops. 
Monarch Mfg. Co. 


Steel Spring Wire. 
Hammacher, Schlemmer & Co 
Wallace Barnes Co. 


Storage Batteries. 
Crofton Storage Battery Co. 
Electric Storage Battery Co. 
High Tension Electric Storage Co. 
Sipe & Sigler. 


Stoker: 


pean an Stoker Co 


Switchboards. 
American Electric Telephone Co. 
Central Electric Co 
General Electric Co. 
Western Electric Co. 
Western Telephone Construction Co. 


Switches, Etc. 
Automatic Switch Co. 
Central Electric Co. 
De Mary Quick-Break Switch Co. 
General Electric Co. 
Hart & Hegeman Mfg. Co. 
Newton Appliance Co. 
Paiste Co., H. T. 


Telephones. 
American Bell Telephone Co. 
American Elec. Telephone Co 
Farr Telephone and Construction Co. 
De Veau & Co. 
Kokomo Telephone & Electric Co. 
Mianus Electric Co. 
New York Telephone Co. 
Pennsylvania Electric Co. 
Phoenix Telephone Co. 
St. Louis Electrical Supply Co. 
Standard Telephone & Electric Co. 
Sterling Electric Co. 
Stromberg-Carlson Telegraph Mfg. Co. 
Viaduct Mfg. Co. 
Western Electric Co. 
Western Telephone Construction Co. 


Tools, 
American Tool Works Co 
Hammacher, Schlemmer & Co 


Transformers. 
Ft. Wayne Electric Corporation. 
Moloney Electric Co. 
New York & Ohio Co. 
Westinghouse Electric & Mfg. Co. 


Turbine Governors. 
Lombard Water-Wheel Gov. Co. 


Water-Wheels. 
American Impulse Wheel Co 
Leffel & Co., Jas 


Wires and Cable 
American Elec = Works. 
Ansonia Electrical Co. 
Central Electric Co. 
Crefeld Electrical Works 
Eastern Electric Cable Co. 
Electric Appliance Company 
General Electric Co. 
Hammacher, Schlemmer & ‘ 
India Rubber & Gutta Perc ha Insulating 

Co. 

Montauk Multiphase Cabie Co. 
National India Rubber Co 
New York Insulated Wire Co 
Okonite Co.. The. 
Phillips Insulated Wire Co 
Roebling’s Sons Co., John A 
Safety Insulated Wire & Cable Co, 
Standard Underground Cable Co. 


X-Ray Apparatus. 
Kirmayer & Oelling 
Ritchie & Sons. 
Swett & Lewis Co. 
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ane LONG ISLAND, N. Y. 

A Land Ideal For Attractiwe Homes, 
iv suited to every Qrade of income. 
iv oCEAN AND SOUND LAKES AND BAYS 
sas FIELD AND FOREST HILLS AND VALES 
all are found in nature’s best form, furnishing perfect conditions for every 
Vii SPORT AND PLEASURE REST OR RECREATION 
cooD AIR CGCOOD WATER COOD ROADS 

Frequent and efficient train service by the 

LONC ISLAND RAILROAD. 

CINDER BALLAST NO DUST 
HARD COAL ENCINES NO SMOKE 
=A EXPRESS TRAINS NO LOST TIME 
PINTSCH CAS COOD LICHT 


Make a combination upsu passed. 


PERFECT CYCLING 


Vill Over ideal roads for tours, jiunts, or record breaking rides. 








Direct-Current 








ror illustrated, descriptive books, send in Stamps: . 
x Ps GS cents for **Lomege Isiana’ Full Nickel-Plated. 
vii SS —_ ss **EImique Lome Isiana’’ — 
4 a se ‘6 *Syarrmer Homes’ > 
, 2 66 ** *Cwoelers’ Paradise’’ LOW PRICE, 
H. M. SMITH, H. B. FULLERTON, 
Traffic Manager. neneiee deiniiia aints Special Agt., Pass. Dept. HIGH EFFICIENCY, 
® ity. 
SELF-OILING BEARINGS 


JUST PUBLISHED. 
Second Edition, Revised and Much Enlarged. 


| Gas, Gasoline «° Oil Engines 


ii | By CARDNER D. HISCOX, M. E. 


CARBON BRUSHES. 


ADJUSTABLE TO ANY 
POSITION. 





Bracket 


Fan 9 WRITE FOR CATALOGUE. 
GET OUR PRICES. 


Can be converted at once into pedestal type by thumb-screw, a 


7 THE ONLY AMERICAN BOOK ON THE SUBJECT. 


A book designed for the general information of every one interested in this motive 
power, and its adaptation to the increasing demand for a cheap and easily managed VANCE ELECTRIC CO 
‘5 motor requiring no licensed engineer. ‘5 
The book treats of fhe theory and practice of Gas, Gasoline, and Oil Engines, as 
2 designed and manufactured in the United States. It also contains chapters on Horseless ” ey 
— Vehicles, Electric Lighting, Marine Propulsion, etc. 348 Pages. Price, $2.50. { 36 Liberty Street nEW YORK CITY 
, . 





PREPAID TO ANY ADDRESS, ON RECEIPT OF PRICE, $2.50. 


Address: ELECTRICAL REVIEW, 41 Park Row, N. Y. 
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SHO SPEESCCEEES FBO 


WALKER COMPANY-—— 
‘ime! ELECTRIC MACHINERY, 


. FROM 25 TO 1,600 K.-W. 





| 

| =~ 

| , The Largest and Fin- 
$ THEY ARE JUSTLY ae | a . . ne ae 
$ FAMOUS. f es se z est Isolated Lighting 
\ Plants in the World 
have been built by the 


Walker Company. 
CLEVELAND, OHIO, 
NEW HAVEN, CONN. 


GENERAL SALES OFFICE: 
No. 1 NASSAU STREET, N. Y. 




















AGENCIES IN ALL PRINCIPAL 
CITIES. 
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